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DOUBLE-BONUS ISSUE: >90- page Car Repair Manual s 10 home- shop plans 



Popular 

Mechanics 

Secrets of Porsche's 
revolutionary new 
Indy 500 challenger 




WOODWORKING: 
2 heirloom cradles 
you can build 




PLANS: A SHOP AIDS 

■Take 'along tool caddy 
■Shop -vacuum dolly 
■Metal- filing stand 
■Lathe stand 



FULLY ILLUSTRATED GUIDE: 

THE 50 STEPS 
THAT KEEP YOUR CAR 
RUNNING LIKE NEW 
FOR YEARS AND YEARS 



1959 

iCORVETTE 

A OUTDOOR PLANS 

■ Bike trailer ■ Sundial 

■ In-ground sprinkler 

■ Kiddies' swing set 



WORLD'S WORST OIL 
SPILL: How it happened 

; How to 

i 0 | soundproof 

Jill your home 



1980 FORD BRONCO 

A new advance in family 4-wheelers. 




Exciting news for 1980' Bronco introduces 
Twin-Traction Beam, th© only truck in its class 
with independent front suspension. Feel the 
difference on the road. And oft. 

Ford’s new design Bronco gives you the best 
estimated mpg ol any V-8 4 -wheeler. "Trim new 
size outside tor easy maneuvering. All-new 
interior with more front teg room, improved 
climate control, new anti-theft features, 
Bronco's built tough on a truck chassis, 
tested tough at Ford's Arizona Proving Ground. 
Test it at your Ford Dealer, Ask about Ford's 
corrosion perforation warranty. It's a no-cost 
36-month limited warranty that excludes 
exhaust system components. And ask about 
Ford’s Extended Service Plan, loo. 



Roomy interior 

has all-new styling, 
options tike lilt steering 
wheel, reclining 
Captain's Chairs up 
Ircint, AM/FM stereo 
with cassette or 8-track 
tape player. 



'Comp**** tMl eiltmntD with athtrt, Y^ur 



New Bronco choices include six 
roof colors. Above; Landau Tu-Tone 
with accent tape stripe. At top; Free 
Wheeling Bronco shown with optional 
tri color tape stripe, styled steel 
wheels, RWL tires, and more. 



BEST V-8 
ESTIMATED MPG 

(15) m P9 

\**/ ERA EST* 

Optional 5 0L (302 CEO) 

V-8 wish automatic transmission. 



ml l td g* m>y dllfar dopandlng on * pcmd , 



dial one a and won I hat. CaHI&rnlji aidudsd. 




Independent front 
suspension eases wheels over 
bumps separately to give a 
better ride than last year. Helps 
off-road control. 



FORD 




FORD DIVISION 







ITTOOK THE WORLD’S 
LARGEST SELLER OF 
SMALL DIESEL ENGINES 
TO PRODUCE THE WORLD’S 
MOST ADVANCED 
COMPACT TRACTORS! 



* 



; 4 






• * * 



Yanmar 186, 186D, 336, 336D Series 



Yanmar small diesel engines are the 
largest seller in the world because they 
are designed ic be more economical, 
quieter, smoother, Itghter and easier 
to operate. These same standards are 
built into every Yanmar Tractor, along 
with some of the most advanced features 
available today. 

Power Shift for one-touch. orvfhe-go, 
clutchless shifting. No more stopping to 
shift, It's like driving a car wrth automatic 
but without the 25 to 30^ power loss of 
hydraulic or hydrostatics 

2-Speed Live' PTO Allows implements 
to start working at full power before the 
tractor starts moving. This means faster, 
more consistent work, right from the start 



More Standard Features,.. These 
models also have the best features of other 
Ya n mar-bu i 1 1 tractors . L i ke Th ermostart ou r 
cold weather starting system, Category 1 
3-pomt hitch for easy on and off 
Yan mar-mate hod implements. 

Tomorrow s Tractor Today, , . Yanmar 
technology offers the right combination 
of easy operation, time-saving features 
and all-around great performance to 
finish every job Faster, more economically 
and with less effort than ever before Check 
out these new Yanmar Tractors at your 
nearby dealer He will demonstrate the 

m ” ys YkCa*U^a>WI 



For mors information writ* 

YANMAR 

TRACTOR 

IU.S.A.IJMC. 



Thii on** 




4 Country Club Drive SensenvillG. Illinois 6Gt06 131 2 1 860*3370 




Sears Armadillo Fencing 

is so tough 
it fights off rust, 
corrosion and weather. 





A custom-look "system". 

All parts of the fence, including gales 
and post caps, are designed to co- 
ordinate with the framework. You 
also have a variety of fabrics lo 
choose from. It all adds up to a 
total look of 
beautyaround 
your house. 



What makes this fencing so rugged and durable is 
a special framework that's exclusive with Sears. 

Most chain link fence Frameworks are hot-dipped 
galvanized for protection against corrosion. But 
Armadillo™ has that, and more. It's triple coated 1 



1. 2* 3 steps to bea uijfuf security. 

First comes a galvanized 
coat of smooth zi nc. Then 
a chromate coating for 
added protection. And, finally, a clear thermal 
acrylic coating that bonds and brightens. 

The result is an Armadillo-tough shell with 
an even, long-lasting luster 






Ybucan 
trust your 
house to 



Sears can make sure the 
installation is right 

Let us arrange for quality, 
professional installation of 
your Sears Armadillo Chain 
Link Fencing. Our authorized 
installers have the equipment,, 
experience and know-how to do 
the job. Of course, you know we'll 
stand behind their work And you 
can buy the fencing and instal- 
lation on Sears Modernizing 
Credit Plan. 



The products, and sdmcos descr/bed hero 
> if & dv&il&ble Jf ffiOif rgtatf stores. 



Sears 



Where America shops 
for Value 



O Spurs. Rdlibuck pnfl Ga 1980 




On the cover 

The lines of a wall *eg< 

1969 Chevy CofvBlIo Wand riQhC 
into lj 19BQ skating parly PM'S 
annual Car Ca*e GuiOa, 
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Vou re looking at one of the reasons 
why Parker makes the highest quality i 
lawn care equipment. He's R. W. / ^ r ~ 

Parker and he watches our every L* 13 * 
move - ♦ * personally tests every- 
thing we make , „ . raises a 
big fuss if he sees something he 
doesn't like. He's carrying on the diligent dedica- 
tion to quality started by his grandfather in 1884. 

If you're fussy about your lawn, 
if you want lawn care equipment 
that works smoother, lasts longer, 
hardly ever needs repairs* see your 
Parker dealer- He has everything a 
fussy lawn-care man needs 
for a beautiful, lush, green lawn , . . 
power rakes, lawn sweepers 
(manual & trailer), vacuums, 
and blowers. We make the 
world's finest! 






SWEEPER COMPANY 
Bos 1728, Dept, PM-BO, Springfield* Ohio 4550 r 



Gentlemen: Please send your new color catalog of 
Parker Turf-Care Equipment. 

name 

A DDRF.&5 _ 
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Ever notice how the concrete cracks you repair one spring 
come back the next? 

That's because most concrete repair products can't handle the 
expansion and contraction brought on by seasonal temperature changes. 
(Not to mention the constant exposure to day-to-day weather changes* ) 
But new DOW CORNING® Silicone Concrete Crack Sealant 
is different. It's 100 percent silicone rubber. So it forms a flexible, 
waterproof seal that won't crack, crumble or shnnk as the seasons do 
their annual thing. 

There’s even a 10- year limited product warranty. 

You won’t get a patched look either. DOW CORNING 
Silicone Concrete Crack Sealant blends well with your 
sidewalk, patio, driveway, foundation and other 
tnasonry surfaces. 

Ask for DOW CORNING Silicone Concrete 
Crack Sealant wherever home or auto repair 
products are sold. And soon. 

Early birds get a 51.00 refund offer from 
Dow Coming right 
on the cartridge, 

DOW CORNING 
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LETTERS 

TO THE EDITOR 



What Admiration? 

While the moped story in the March 
issue ( Vt r W You Should Know Before 
You Start Commuting by Moped, 
page 102) contained much valuable 
information, 1 disagree with the 
statement that “moped commuters 
seem to elicit a certain amount of ad- 
miration from other motorists.” 

In two years of moped riding 1 
have discovered otherwise. Too 
many drivers go out of their way to 
make it unpleasant and unsatisfac- 
tory. Drivers deliberately try to 
sideswipe me, fail to yield the right- 
of-way, needlessly honk at me and 
make obscene gestures. [ n s ]^ or t r 
they show no respect. Occasionally, 
one will wave or give me passing 
room, but not often. 

NAME WITHHELD UPON REQUEST 
FORT WAYNE, IN D, 



All dolled up 

T want to share the pleasure of com- 
pleting a project inspired by one of 
your articles (Two Enchanting DolB 



houses Vo u Can Build, page 11£, 
Dec. '76), Working time was about a 
year. Some of its features included 
hand-cut redwood shingles, stained 




Reader Morn art i's hand-crafted dollhouse. 



glass windows, timer-ope rated 
lights, a bay window with working 
bench seats. Tiffany lump made 
from half u Ping-Pong bull and floor- 
ing made from J 4-inch veneer strips. 
Thanks for looking, 

CARL MARS' ATT], M.D. 
PITTSBURGH, I’A. 

Nice work, Dr , ftfamattL P tana for 
the dollhouse a arc still available to 
PM reader a fur $7.95, from the Prrp- 
ula r Media n ictt Plans Library, Dept . 
TS , Box KflAi Nett- York , N.Y. 
10019, 

Praise for balloonists 

God bless the Wetzels and Strelzyka 
(The Freedom Balloon , page 100, 
Feb. ‘80). Their story of ingenuity 
and determination is like a fresh 
breeze. The illustration of the East 
German border installations (page 
103), however, is a sad picture to 
behold. 

CHARLIE WEAVER 
WINSTON-SALEM, N-C. 



1 




KING 16 mg. 'W, 1.1 mg. nicotlm, Ws- 20 mg "Tar". 1.4 mg. niroiirre, ar. per cigarette, FTC ftport DEC. 79 



Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is OangEroua id Vout Health. 
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Antenna antics 

In "An Easy Way to Make a Short- 
wav i 1 Antenna" (PM Electronic# 
Monitor, page 84, Mar. ’80) there is a 
serious omission. There should be a 
li^htnir^ arrester between the out- 
door orltennu and the radio, 

DAVJ J) J, MJVKLLt 
MEMPHIS, TENS. 

We agree that a lightning a merit? r 
in ri good idea for use u‘i fit any anteti* 
mt system. Alternatively, the anten- 
na may be grtmnded when it’s not in 
use. 

Just a bit of constructive criti- 
cism: The coax cable is shown unpro- 
tected, and it will aotitl act as a hose, 
with rain and moisture appearing at 
the back of the radio. Rain will fol- 
low the foam or other dialectric 
along the shield and into the house. 
1 would suggest a center insulator 
with a type SO-238 fitting, with a 
PL-2S8 fitting on the coax to help 
maintain the impedance of the line. 
This should be well- wrapped with 
good plastic tape and, if possible, 
sprayed with waterproof spray * 
Hope I have been helpful. 

EDWARD MCqUILLBN 
MANCHESTER, N'-H. 



A good suggestion. There are also 
name silicone-based waterproofing 
materials available in squeeze tubes. 
Make hu re that you use the noncon- 
ducting variety. 

Count him out 

"The Census — This One Counts" 
(PM Brief 8, page 4L>, Feb. 'SO), un- 
doubtedly was spoon-fed to you hy 
the Feds, and is a prime example of 
why the government has lost most of 
its credibility. The penalty for an in- 
dividual for refusing oe 1 failure to 
give information to the census talker 
is not more than $ 100. (Title 13, L'.ft. 
Code Census, Chapter 7, Subchapter 
II, Par. 221). It s $1000 for giving 
false information (Chap, 7, Sub- 
chapter I I, Par. 222). 

As for confidential tty, baloney, ft 
would be impossible for me to know 
where the information 1 provide 
really goes. 

H.E. LEI BERT 
WALLA WALLA, WASH. 

Header Leibert know# bin census 
code; A fSQOQ fine is only applicable 
when a ccaswx employee viola ten the 
principle of confidentiality or mi*. t* 
ones information, However, none ban 
ever been convicted, ft's also true that 



the individual has no guarantee 
against vn is use beyond the fact that if 
in a punishable crime , but it stilt 
seems to nx tfeaf private cit isc Ft# have 
far more to quin by coop e rat ion with 
the census than opposition — unless, 
of course, you really have something 
to h ide * 

Sensitive 

The article in the February issue 
dealing with sensors in the automo- 
bile [Hitie to Find, Sendee and He- 
place Your Car's Sensors, page 35) 
was both vary intereating and infor- 
mative. 

Fd like to clarify testing of the 
oxygon sensors used in the General 
Motors C-4 system or the Closed 
Loop Carburetor Control. We tell 
service people not to connect any 
teat instruments to the oxygen-sen- 
sor terminals, Connecting a low-im- 
pedance analog voltmeter to the 
sensor will damage it. Our published 
diagnostic procedures, aided by di- 
agnostics built into the system, per- 
mit us to determine the sensor func- 
tion without connecting test instru- 
ments, 

JAM K$ M. Eli W IK 
CM SERVICE RESEARCH 
WAKKKX. MICH 
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Chrysler 
saves you gas 
on the water. 




OUTBOARDS 

INBOARDS 

INBOARD/ 

OUTDRIVES 

DIESELS 

Quality Engineord by 
Chrysler Corporation 



_ _ CHRYSLER 

Marine 



Chrysler outboards are engineered 
for the 80s, With seven Important 
gas -saving features* 

The Chrysler engineers are doing everything 
they can 10 keep you away from the gas dock, 
and out on Ihe water Thai's why you II lind 
these 7 features in our line of outboard motors 
from 4 to 55 horsepower. 

1. Chrysler; the lighter* simpler outboard. 

We've simplified your Chrysler outboard. Proof: 
compared against 34 competitive portable 
outboards, the Chrysler modal was lighter than 
others of equivalent horsepower in 31 cases, In 
several instances, by more than 20 pounds. 

2. Anti ^friction caged bearings. 

Needle, roller and ball bearings minimize 
efficiency losses due to friction drag. Ail 
Chrysler powerheads use these precision 
rolling-member bearings exclusively. 

cycle exhaust tuning. 

In (he GhrysleMuned lower unit, there is a 
sequential enlargement and contraction of the 
exhaust chamber, to improve both performance 
and economy 

4. NACA foil Lower unit. 

Our research at the University of Berlin wafer 
tunnel has produced a modified NACA foil 
shape lor Chrysler lower units. Caves fuel And 
it's tasl&r, 

5. Fuel- Saver throttle. 

With this optional remote throttle, simply ease 
the throttle back to *' Fuel-Saver." Vou'fl gel more 
mi les pe r tan k — up to 30% more — wi Ihoul a 
propor tionate drop in boat speed. 

■6. Chrysler calibrated carburet! on. 

Our fuel systems give the maximum leanness 
that the engine will live with, balanced with the 
richness that the engine desires. 

7. CD Ignition for complete combustion. 

Our Magna -power Capacitor ignition gives a 
tong-duration spark with more than 35,000 volts 
of electrical energy, to make sure you get full 
performance out of every charge of fuef. 

Saw gas on Hie water with a Chrysler 
outboard engine. 

Al K-Mart stores and Chrysler Marine 
Dealers from coasl-to-coash Or write to 

Chrysler Marine, Outboard Sales Dept, , 

P.0, Sox 2710, Detroit, Mich, 48280. 
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Legalize CB outlaws? 

Earlier this year, the Federal 
Communications Commission indi- 
cated that It may well legalize exclu- 
sive single -sideband (SSB) frequen- 
cies for citizens band communica- 
tions. These new frequencies would 
go from 27.41 to 27.54 Mhz, or chan- 
nels 41-53 (the hand presently ends 
at channel 40), 

But many sjdcbandcrs are al- 
ready on those frequencies, operat- 
ing illegally, and they’ve been there 
for years. Because of the sophistica- 
tion of SSB gear, many who operate 
in this mode have tried to move 
away from the incessant chatter 
and nonsense on many CB channels. 
Like radio vigilantes, they have tak- 
en the law into their own hands. 

These outlaw SSBers have been 
doing such no-nos. as working sta- 
tions far beyond the legal limit of 
1 50 miles, and adjusting their trans- 
mitting frequency with tunable 
“sliders/ 1 rather than simple chan- 
nelized operations as required by 
law. And, of course, they've been 
running power much higher than is 
legal. 

The FCC occasionally “busts 1 ' 
these illegal operations and confis- 
cates the equipment. But the en- 
forcement level has been quite low 
and the outlaws have had little 
fear. 

Now they can have even less. The 
FCC is also thinking of legalizing 
"sliders’’ and communications be- 
yond the 150-mile limit. 

Perhaps this legalization IS a good 
idea. It may rejuvenate the whole 
CB market. 

But the question of setting a 
precedent remains. Is it really wise 
to simply legislate a problem out of 
existence? 

Videoconfusion 

Everyone in the field expects the 
new videodisc players to take the 
world of consumer electronics by 
storm. Many are saying that it will 
be the greatest advance in televi- 
sion since color. 

But the problem is that present 
competing and incompatible tech- 
nologies may cause a wait-and-see 
attitude among potential buyers, 
This may turn the takeoff of the vid- 
eodisc market from a comet-like 
rush to a snail's crawl. 

The original two systems, Magna- 
vox (Philips- MCA) and RCA, were 
very different, Magnavox used a la- 
ser and RCA a capacitance-pickup 
stylus. 




Every boating season there are cenain to be 
shippers who wind up cussing their compass 
For its inaccuracy. But the fault really may lie 
no! with lhat instrument but rather with a piece 
of glecirical equipment that is located near the 
compass. 

When you run power leads lo your boat's 1 2 - 
vodt battery, you should be certain to twist the 



two wires together. This is not Just for the sake 
of neatness, either, 

Untwisted wires can set up a magnetic hekJ 
caused by the flow cl opposite charges down 
aaqh of the two power leads, This, in turn, car 
ailed a compass in the same manner as if 
someone were holding a magnet nearby — the 
needle will no longer point 1 me north. 



Now Matsushita (Panasonic) has 
further muddied the videodisc wa- 
ters with an announcement that it, 
through its subsidiary, Japan Victor 
Corp. (JVC), has developed yet a 
third method. The new system uses 
a capacitance-pickup, bu t the disc is 
not grooved, as is RCA's. 

Matsushita announced further 
that it and JVC hope to market to 
secondary manufacturers. It also 
bluc-skycd the notion that this sys- 
tem may become the standard one in 
Japan. 

A standard is certainly needed, 
here as well as in Japan. However, 
should the consumer be asked to 
guess the winner when he puts $500 
to $.S00 of hard-earned cash on the 
counter? 

Competition in the marketplace is 
line to a point. But as standardiza- 
tion must come sooner or later, per- 
haps the manufacturers should get 
together to make it sooner. It could 
only help them by creati ng a greater 
market for a videodisc machine that 
the consumer was certain would not 
be quickly outmoded. 

Ultimate personal computer? 

The new' personal computers have 
been filtering increasingly into busi- 
ness offices as software becomes 



more available. Now, small comput- 
ers can be expanded to truly gargan- 
tuan proportions, thanks to some- 
thing called the Clusters ha red Mi- 
crocomputer System from Neatar 
Systems, 

Up to 64 of the popular Apple- 
brand personal computers can be 
combined into a single multi-user 
system. 

This means everyone in the office 
has instant access to all data, such 
as inventory, billing and the like. 
With S-inch floppy discs, n full sys- 
tem can have over 30 megabytes 
storage — a most impressive figure. 

If you’re thinking of computeriz- 
ing a large office, cheek out Nestar’s 
system, (Nestar Systems lne„ 430 
Sherman Ave., Palo Alto, Calif- 
94300.) FM 




MAT t90O 9 






CMiAnAN WHWHY- A HLENO-W PftMr. IMFWTH) WO Ml TLK>B¥ VIE WINDSOR (MST»LLtttGOiMWNV #i* *0**, M - T 






Sharpens its own teeth. 
Easy to start. 

Never needs oiling. 

Stops when tired, 

Hard working and reliable, 
Padded paws and thick fur 
for smooth operation. 
Comes completely 
assembled. 

Not available at any price. 
Hard to find. 

A good swimmer. 



Sharpens its own teeth. (Auto-Sharp™ I 
Easy to start. (Electronic Ignition) 

Oils itself, (Automatic plus manual oiling) 

Stops in milliseconds. (Chain Brake/Hand Guard) 
Hard working and reliable 
Anti-vibration system for smooth 
operation. 

Comes completely assembled with a 
carrying case worth $24 .95? 

$189,95 manufacturer's suggested list price. 

Easy to find in the Yellow Pages under ' Saws! 1 
Cannot swim , empires June 3Q-. lsaa. 



I 




McCULLOCH 



WITH CHAIN BRAKE 



Sawing is believing 





Ford five*speeds and turbos 

Port! deserves a standing; ovation 
/or making a new, optional five- 
speed manual transmission avail- 
able in its 2.3-liter turbo Mustangs 
and Cfipria, beginning about the 
time you read this. The U.S, indus- 
try has dragged its feet on fun. fuel- 
saving five-speeds with overdrive, 
while the Japanese have run away 
with the five-speed market in afford- 
able small cars. Manual-shift fans 
should hope the new transmission (a 
modified four-speed) is better than 
the awful CM five-speed that w as fi- 
nally cancelled this year for lack of 
buyer interest. Ford also plans some 
larger 2.5* and 3.0-liter turbo- 
charged engines for its. 1983 Mus- 
tang/Capri in hopes of earning back 
some of that long-lost youth and per- 
formance image. Bravo! 



Concept cars 

In spite of Detroit’s tight money sit- 
uation a handful of interesting con- 




Th« concept cars from top to bottom are: 
Chevrolet's turbine-powered Astro 111, 
Chrysler's Magnum and. from Ford, the 
wedge-shaped Navarre and Lucano, 



cept cars will be making the rounds 
of the auto-show circuit this 
spring. 

Ford has two such concept cars on 
the circuit, both designed by the 
G-hia studios. The Lucano is a two- 
seat sports car, based on the Euro- 
pean Escort, which resembles the 
TR-7 in its wedged lines. The front- 
mounted engine could range any- 
where from 1.1 to 2.0 liters. The Na- 
varre is based on the U.S. Granada 
and is a five-seat sport coupe fitted 
with a 5,0-liter Vfi. It features a fiat 
rear deck with tie-down straps 
which could carry extra luggage, 

Chrysler is showing a customized 
version of its Mirada anti carries the 
familiar Magnum name. The me- 
chanicals are identical to the pro- 
duction Mirada and the only 
changes made w r ere in the skin, 

Chevrolet has produced a radical 
design in the form of a three- 
wh ee led 1 1 u r b i ne- po we red car ea 1 1 nd 
Astro 111. It incorporates a power 
canopy which lifts forward and up 
and a closed-circuit television 
screen which substitutes for con- 
ventional rear-view mirrors. 

You hoard It hare 

We predicted back in March that all 
the American tar manufacturers 
were toying with the idea of produc- 
ing micro com muter/s hopper vehi- 
cles, Our prediction proved correct 
and It seems as if General Motors 
will be first in the market. 

The proposed car is a two-seater 
with a 90 -inch wheelbase fitted with 
the X-car-based 2,5-1 iter, four-cylin- 
der engine and transaxle. The en- 
gine will be mounted transversely 
ahead of the rear wheels. In this con- 
figu ration it should provide a power- 
ful combination of excellent perfor- 
mance and fuel economy. 

Pontiac Div. will be in charge of 
design and development and if it 
goes into production it will he the 
first ever mid-engine American- 
built car. 

Models will be available in both 
hatchback and nutchback versions. 
An optional 2.8-titer turbocharged 
Vfi engine will also be available. If 
all goes well in the planning stages, 
the vehicles could make their first 
appearance in as little as three 
years. 

In the future, we'll probably be 
seel ng a lot more of this engine and 
transmission swapping, not only in 



GM ears, but throughout the indus- 
try., It seems that modularity — 
plugging existing components into 
various vehicles built for specific ap- 
plications — will be tlie wave of the 
future. 

GM intermediate preview 

Our spy camera caught a glimpse of 
what the 1981 GM A- Special luxury 
intermediate will look like. 

The new body treatment shows a 
lower nose, higher deck lid and al- 
tered roofline, These changes have 
all been made in the interest of bet- 
ter aerodynam ics. Below the skin, 
pounds and ounces of excess weight 
have been removed, which means 
gains of several mpg. 




GUI's 1$fi1 A-bodles feature a sloped nose, 

The rest of the A-body line {Mali- 
bu, LeMans, Cutlass and Century) 
will remain unchanged for 1981. 
These models will probably remain 
frozen until 1982, when they will all 
be transformed to front-wheel 
drive, 

1983 A MIC/ Renault 

The new front-drive car that Re- 
nault will design and AMC will 
produce {in Kenosha, Wis,) for ’83- 
model introduction will be sized and 
priced between the current Renault 
Le Car mini and the R-l 8 compact. It 
will offer exceptional economy for 
its size from a choice of gasoline or 
turbocharged diesel four-cylinder 
engines. All of its engines and trans- 
missions will be French-built. The 
car will very likely replace AMC’s 
current Spirit subcompact. W 




MAY I960 



13 





Volkswagen's new Pickup; 



whete i s if written that 
a truck to fo drive 
like a truck? Certainly 
not on that brand new 
Volkswagen Pickup Truck 



When ii comes to going, 
a VW Pickup can pick 'em 
up and lay 'em dawn with, 
the best of 'em. under 
its aerodynamic hood is 
a very d ynam tc eng i ne 
A fuel- injected, over- 



head cam powerhouse 
that con outacceferaie 
even on MGB, 



It's built like 

And should you ever 
catch up to a vw Pickup, 
you'll never tench it 
wallowing through 
corners life other trucks, 

Its front -wheel drive and 
front-mounted transverse 
engine help keep it 



5**im vDl^**ee« *ui.Bic.i. 






a truck, but drives like something else. 

Pickup truck. Then Itfc 



moving nimbly. Even 
when Ihe rood throws it a 
curve. The steering is 
precise ond quick 
because it's Volkswagen's 
rack -arid-pinion system 



vvHafs equally impressive 
is how good a pickup a 
wv pickup is. fa the 
only truck in its class 
with a fully unitized 
body and double-waif 



bed construction lor extra 
stiength And its heavy- 
duty suspension takes the 
tension out of hauling over 
1 100 pounds of stuff 
So a truck Is a truck is 
a truck, eh? well, rot if 
it r s a Volkswagen 



something etse. 
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Introducing 
exactly 
what you 
need in a 
replacement 
window 
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Pearson with Martech Intern Bfional's three-man $u0 — ready 
but not needed ee remote-control TV pinpointed oii leak. 



June 3 will mark the first anniversary of the blowout of oil well I x toe I in 

the Gulf of Mexico, It appears that oil will still be oozing into the Gulf 
when June rolls around again. Some petroleum specialists consider 
the unprecedented spill to be the “Throe Mile Island" of the offshore- 
oil industry. ■*» 

We assigned t f 

fornwr PM Sci- ^ *•- I 

enee Editor John 
Pearson (now a 
free-lancer baaed 
in Florida) to 
take a look at the 
blowout and re- 
port on how it 
all started and 
what is being 
done about it. Af- 
ter flying over 
the site, inter- 
viewing dozers 
of people and 
walking on the 

beaches of South Padre Island, John turned in the story on page 106. 

Ho reported a certain learn-to-live-witb-it attitude among Gulf coast 
Texans, one of whom, a luncheonette owner, touts a menu featuring 
“oil-slick soup” — a blend of chicken broth, 'seaweed” (broccoli) and 
“culinary crude” (soy sauce), Not quite so sanguine is at least one ear- 
rental agency that threatens a $100 tine if inspectors find oil tracked 
onto the floor of a rented car, (John admitted that he had slightly lu- 
bricated the floor of his rented car, hut so far no tine has fined him. 

Along the way, he picked up a nice fuel-saving tip for anyone who 
commutes in a four-engine plane. The Coast Guard Hercules turbo- 
prop that took him on a 10-hour flight over the leaking well flew a good 
part of its mission with two engines shut off — to save fuel. 

It's no secret among PM readers that doing it yourself really, truly can 
save money (even though getting the job done better and faster may 
rank ahead of money- saving as a motive). 

Remember the classic toolbox that appeared on last. November's 
cover? Its fine cherry wood and brass fittings cost about $250, Beyond 
that, we supplied complete plans and you supplied tabor to build it. 

We heard of one reader who wanted to have the toolbox built and got 
estimates from two expert craftsmen. Both figured it would cost about 
$1400 for everything. So if you built it, you can claim you earned $1150 
for your labor. Not bad. 

Ware back again this year with the eighth annual May Car Care Guide 
(page 139), a'feature we judge from reader mail to be one of the most 
helpful we publish. And writing it again is Mort Schultz, whose wiz- 
ardry with car problems is well known to you fans of bin monthly Car 
Clinic. We think Mort has done a topnotch job of organizing a complete 
car-care schedule into the 50 basic steps that'll keep you rear young for 
years and years. 

Back again, too, is Pack Bryan with his history of foreign cars at the 
Indy 500 (page 00), When Pack takes his seat in the stands on May 25. 
it'll mark his 29th straight year of Indy attendance — a record that 
befits a Brickyard historian. r m 
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Keep up with opportunity h\ 
keepiEtg up with the state of lire art 
|jeam to service and repair color TV 
audio systems, video cassette and 
disc systems with NKJ tniming. Pre- 
pare for extra income, a new career, 
even a full- or part time business 
of your own 

Learn at ifnme 
in Your Spare Time 

You learn right ai home, at 
your convenience, without quirting 
your job or going to night school. 

NR I "bite-size 1 lessons make learn- 
ing easier... NRJ “hands-on'’ train- 
ing gives you practical bench experi- 
ence as you progress You riot only get 
theory, you actually build arid test 
electronic circuits, a complete audio 
system, even a color TV. 



Build Color TV 
with Computer 
Programming 

As part of your training in 
NRI's Master Course, you assemble 
and keep NRl s exclusive, designed- 
for- learning 25" (diagonal) color TV, 
the only one complete with built-in 
computer tuning that lets you pro- 
gram an entire evening's entertain- 
ment . As you build it, you introduce 
and correct electronic faults, gain un- 
derstanding and practical experience. 

You also construct a solid-state 
stereo amplifier and tuner, complete 
with speakers. You even assemble pro- 
fessional test instruments, so you know 
what makes them tick, too. You 
build a transistorized volt-ohm meter 
... a CM OS di gi lal freq uency counter. . . 
integrated circuit TV pattern generator 
. . . even a solid-state triggered-sweep 
5" oscilloscope. You use them in your 
course, keep them for actual TV and 
audio servicing work. 



Free Catalog... 

No Salesman Will Call 

Send today for the 100-page 
catalog that shows all the lessons, all 
the equipment and training material 
you get. The catalog wilt show you 
other NRI opportunity fields like the 
new course in Microcomputers & 
Microprocessors, Complete Com- 
munications* and more. With the 
addition of video cassette and disc 
systems, television has taken on an 
exciting new dimension, NR I train- 
ing can put you right in the center 
of that dimension, 

If card has been removed, 
write to: 



i : nil 



Ml Srtaols 

tfcCrw-HlU Continuing 
EduatiOt Qfnlff 
m 3959 H'&FoiEjn Annur 
laalUfifltol, B.C. ZOO lb 



NOW! Learn to repair 
video cassette and 
disc systems with 
NRI’sat-home 
training in TV 
and Audio 
Servicing. 






42 Main St., Lynchburg, TN 37352 




JACK DANIELS 
FIELD TESTER CAP 



This is a comfortable sportsman’s hilled 
cap. Black mesh (air cooled] and adjust- 
able to arty size head, wi!h an official 
"Jack Daniel's Field Tester" patch on 
the front. Guaranteed to shade your eyes 
and start a lot of conversations. 
My $5,25 price includes postage 
and handling. 

Send check, money order, or use Ameri- 
can Express, Visa or Master Charge, 
including all numbers and signature. 



fTcnjici tut residcnli add 6% tases tax > for a catai 
.aiii'PE lull of u>d Ten n cssco 'em • and Jack dan cl $ 
me nnHMbHu . santf SI Ofl 1o adouc adarets 



tf everything you don’t know 
about electric vehicles 
could fill a book— 

Send for thebookl 




The only book of i<£ kind cm the market. 
Over 2GO photographs? Contains: History. 
Batteries. Coot rots, Motors. Vehicles of 
Today (oars, trucks buses, cycles, ale.}. 
Cars of the Future, a special Homo-Built 
chapter and a complete buyer's guide. 



Book Value Interna bonal Dept PM-5 
400 Anthony T rail, Northbrook, IL 60062 

Please rush me copies 

of The Complete Boo*t of Electric Vehicles 
at $7.95 each plus $.75 shipping. 

Harm 

Address 

City Starts flp 

Illinois ro-wJenls add lea 
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QUESTIONS ANSWERED 



Rechargeable batteries 

/ have a question regarding me* 
ch.arffea.bie appliances such an tools, 
razors and lawn equipment. Should 
they he connected to their chargers 
when not in use, or only ajlcr they 
hare been completely discharged ? — 
Ralph Blodget , Santa Paula, Calif. 

Uni pas stated otherwise by the 
mamifaeturer, rechargeable prod- 
ucts that fall into the “tool" catego- 
ry usually are designed so they can 
bo connected to their chargers when 
not in use without any damage to 
their batteries. The circuits in the 
chargers provide a "trickle" charge 
to the tool after the full charge has 
been reached. This assures a full 
surge of power for tools that are 
used frequently and for long periods 
of time, without having to wait sev- 
eral hours for a complete recharge. 

Tipsy washing machine 

l have a Ken more Automatic washer 
(Model Vo. 1JQ.65Q59Q) that con- 
stantly goes off balance. When l reset 
the dial by pulling it oh E and pushing 
it in again „ the buzzer doesn't shut off 
and the spin or rinse cycle won’t con- 
tinue. The only way to restart it is to 
tilt the machine back and bounce iL 
The diagram and parts list don’t ap- 
pear to Hat an off-balance switch. Is 
th is in the tinier ? — Ga rry Jaffe Ch i- 
Cttgo. 

The model number indicates that 
your machine cs 13 or 14 years old. 
Because of this, the most likely 
cause of your problem is excessive 
(uneven) bearing wear. Test this by 
rocking the basket to check for loose- 
ness, and by running the machine on 
spin with no load while listening for 
a loud knocking sound. If neither of 
these conditions exists, then it r s pos- 
sible that the off-balance switch is 
faulty. 

Long shot: IF the machine has 
been serviced recently, there is the 
possibility that the transmission 
braces were inadvertently left off. 

Swinging toaster door 

/ have tt 5-year-old GE Toaster Oven. 
It works fine on the BAKE setting, but 
when I place it on the Toast setting, 
the door springs open after 15 sec- 
onds , / fAiwA the problem is the ther- 
mostat. Can I get it replaced or do I 
have to purchase a nese appliance t — 
David A* Geu-irtz , Richmond, Va. 

You can repair the oven for about 
¥13, The problem lies in the solenoid 



thermostat, which must either be 
adjusted or replaced. The adjust- 
ment involves recalibrating the 
TIME and TEMPERATURE screws lo- 
cated on the thermostat, These can 
number as many as five, depending 
on the model you have. This calibra- 
tion is critical and must be done with 
a thermometer in the oven* Replac- 
ing the thermostat is time consum- 
ing and requires patience. I suggest 
you have the oven repaired by a lo- 
cal, authorized service center. 



Singing refrigerator 

My Hot point refrigerator freezer 
i Model j Vo, 1CSFCSISG) has devel- 
oped an intermittent whistle-chirp- 
ing noise when the freezer motor op- 
erates. II'Ach 1 open cither the freezer 
or refrigerator door, the noise stops . 
What is wrung and haw ran I fix it? — 
Stanley Bn lick, Baldwin, N.Y, 

The noise is probably coming from 
the small bearings in the evaporator 
fan motor. This motor operates only 
when the doors are closed. It shuts 
off to prevent cold air from blowing 
out of the freezer when the doors are 
open* 
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Evaporator fan runs when door Is closed. 



Rome tight lubrication may help, 
but the motor eventually will have 
to be replaced. The part number is 
WR60X6O22; it coats about $28, 

To get at the fan (see drawing, 
above), remove the entire fan as- 
sembly, consisting of a diffuser, 
shroud, gaskets, brackets, fan and 
motor. Unplug the refrigerator. Re- 
move the screws at the top rear of 
the freezer and the screws on the 
side. Tilt the entire assembly for- 
ward and out of the freezer sec- 
tion. 

Unplug the fan from the top rear 

(Pi \ pase tyro (0 page 
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NEW INVENTION 




Miracle Fuzz 

A new space-age invention and the same effect 
as lightning combine to create the world's 
first home oxygen regeneration system. 



I 

The new Energsire ionized oxygen geftoratov 
wlif make a handsome addition to any desk. 



You need oxygen to live. You tan live 
without food tor 60 days, wiittoul water lor 
seven days, but without oxygen, you won't 
make it pa si two minutes 

Thai small piece of fuzz located on lop of ihe 
cylinder shown above emits negatively- 
charged electrons which attach themselves to 
molecules e! oxygen, thus creating ionized 
oxygen 

Yqo are already famil-ia-r with ionized oxygen 
if ycHi've smelled the air after a thunderstorm. 
You test great, revitalized, and alert, The light- 
ning Irom the storm adds a small negatively- 
charged electron to each oxygen molecule in a 
process caFled ionization. 

SCIENTISTS DISCOVER 

Scientists discovered that air quality can 
actually affect your moods., your feelings and 
your sense of well being. Air that is positively 
charged caused people to bo depressed, 
moody and tired Negatrveiytohargod air made 
people fool good. We have alt experienced air 
that Is positively changed in air-conditioned 
buildings or m a polluted environment 

Scientists looking lor 9 way to turn positively 
charged air into negatively charged air devel- 
oped the negative ion generator -a product 
that produces negatively charged particles 
that attach themselves to air molecules and 
thus create the same Iresh fooling you get 
after a thunderstorm 

The new space-age product shown above is 
an ionized oxygen generator called the 
Energaire air purifier, The copper meah luzz 
on top of the unit is one of toe secrets of the 
system. 

Although it has no moving pahs, you can 
actually feel a wind of ionized oxygon pro- 
duced hem the fuzz which spreads to fill an 
average- sized room in one minute. 

CIGARETTE SMOKE TEST 

To show too dramatic effect ot Ionized 
oxygen, you can taka the Energaire. blow 
cigarette smoke into a clea r bowl , and hold the 
bowl inverted over the system. The smoko will 
vanish The charged oxygen parities. appear 
to dr&solve the smoke panicles, precipitating 
them from tbs air. 

In a room, the Energaire air purser aur- 
rou rids you with these oxygen ions and cleans 
and purifies the air so (hat even in a smoke- 
hliod room. you will be breathing cleaner, 
country-fresh air all day long. 

WALL TEST 

Take our unit anti place »t ne xt 10 a wail Also 



pul a large piece of paper on the wafl. Wilhm a 
few days notice how black the paper gets. That 
black film is Imite carbon particulate mailer 
the same poiiulants you would normally 
breathe and thal would pass through mo$i air 
filters By placing the unit in the center of a 
room or away from a wail, that same matter 
falls to the ground as dust. 

A top into the mountains exposes you to 
nature's iteshfy ionized oxygen. The Enar- 
grure produces this same effect. It will clean 
your room Of odO*-cauSing bacteria and stale, 
musty, or smoky air. 

Ionized oxygen should not be confused with 
ozone. Ozone has a molecular formula Ol O3. 
whereas the molecular formula lor ionized 
oxygen is Oj with a negatively-charged ion. 

DON'T BE CONFUSED 

After we announced the Etwrgaire last year, 
many companies came out with their own ion 
generators. We purchased a unit from each 
company and tested ihem al an independent 
laboratory. The results are shown below: 



Name 


‘Ions 


Price 


Energaire 


436.000 


$79.95 


Omega 700 


63,000 


245 00 


AirCare 


72.000 


149.95 


Moduiion 


75,000 


79 95 



* Measurements indicate total number af Ipns 
per cubic centimeter per second 9! one 
meter. These figures may very by piu* or 
minus tO% 

Note: One unit not mentioned above pro- 
duced no rCws end actually produced ozone 
Or severer nmes the mawrrajrn 010™ concen- 
tration attowed by federal government 
standards , 



USED IN HOSPITALS 

Many hospitals are now using Ionized 
oxygen systems in [hair operating rooms and 
bum centers. Tbair units not only purify the air. 
but they also eliminate pollen and other 
Imtants 

Working in a clean air environment, you 
think clearer, are more alert, and you function 
batter The Energaire is actually a miniature 
lightning machine. The minute you plug it in. 
energy is converted into ionized oxygen This 
efficient system uses one wattol power of less 
than a penny per day to operate, so you leave 
rt plugged In continuously. 



We are so impressed with the pleasant 
effect of Energaire (hat we urge you to per- 
sonally test it yourself in your home or oMtoe 
Order one at no obligation Pul it by your desk, 
or in any room where you spend a great deal of 
time. Sea if it doesn't rid your room of Oder- 
causing bacieria and stale, musty or smoky 
air, Try toe smoko end paper tests mentioned 
in this advertisement 

SLEEP FASTER 

At heme, use the Engrgaire by your bed and 
see how country-fresh air allows you to slnep 
easier, beeper, and more relaxed 

Ychi should notice the dillerence within one 
day -especially In 9 work environment But 
use the Energaire lor a full month. Then, if you 
do not fool totally convinced Of the positive 
effects ol ionized oxygon, relum your tin it for 9 
prompt and courteous refund, 

The Energaire is manufactured by the ton 
Foundation, 9 loading ion research and devel- 
opment company. 

Service Should never be required, bul it it is. 
there's a prompt service- by-mall center as 
close as your mailbox JS&A is America's 
largest single source of space-age ptoducls - 
further assurance chat your modest invest- 
ment is well protected. Tbe Energaire mea- 
sures 9" high by T to diameter and weighs 24 
Ounces. 

To order your Energaire ionized oxygen 
generator, send $79.95 plus $3.00 tor postage 
and handling (Illinois residents, please add 5% 
sales lax) lo the add roes, shewn below or credit 
card buyers may call our toH-tree number 
below We will send your Energaire ion 
generalor complete with 90-day limited 
warranty 00 the electronics, a five-year 
warranty on the fuzz, and complete in- 
structions 

Let space-age technofogy revitalize your life 
with the world's first borne ionized oxygen 
generator Order ooe at no obilgaiion today. 
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Dept.PM Qno JS&A Plaza 

Northbrook, III, 60062 (3 1 2) 564-7000 

Cult TOLL-FREE 800 323-6400 

In Illinois C 9 II <3121 564 7000 



(CyJSftA Group. Inc., i960 



APPLIANCE CLINIC 

{Continued from page 20} 





EVERYTHING YOU NEED 
TO DO YOUR OWN WELDING 



Introducing the NEW Bonair Seasled The most hilarious and excit- 
ing water sport invention in years. Towed behind any boat capable 
of pulling a skier, the seasbd takes up to five riders at once r adding 
g roupfun never before possible. A tslow speeds, itssafe for children 
and grandmothers, but at high speeds it provides thrills that even 
expert skiers appreciate The inflatable design won't injure riders 
and the 50 lb. packagestores in about the same spaceas a suitcase 
Don't miss out on all the fun you can have with a Bonair Seasled 
this season. See your dealer or write for 
full details, 

Bonair Boats , 

Suite 2OE.1S50T W, 109t»i 5t, r 
Linen, Kan. 60219 Fh 191 31 508.0404 




1 

The Untold Electric Company 

Dept P M 2 Cleveland, Oh id 44117 
Send tree copy of bulletin E32C 



va me 



APOftfSS. 



Basic Welding instructions/ Inpul Cable, Plug & 
Receptacle /Welding Accessories/ Sample Electrodes 

That all comes along with your 225 ampere portable U.L 
listed Lincoln AC-225-S- Vou can perform a wide variety of 
welding, cutting, bracing and ha resurfacing jobs. Pius. , .the 
tree "'Weldor’s Guide" gives complete step- by step instruc- 
tions. For all the facts, see your local 
Lincoln Electric Distributor. Or 
send in the coupon for tree bulletin. 
The Lincoln Electric Company, 
Cleveland. Ohio 44117. 



of the freezer liner. Remove the two 
screws holding the diffuser plate 
and then the two remaining screws 
holding the motor mounting brack- 
et. Carefully remove the mounting 
bracket from the motor. Note the 
motor position and grommet loca- 
tion. Remove the hex setscrew se- 
curing the fan blade to the motor 
shaft- Note that the end of the motor 
shaft should be 14-tn, from the fan 
hub. Replace the motor and plug in 
the refrigerator* 

When you reassemble the fan, be 
careful not to bend the fan blades. 
Also be sure that all gaskets are 
back in place and alt parte are prop- 
erly aligned. 

Freezer ice up 

/ have n neio Kelvinatar, nide-by-nidc 
refrigerator (Model No. KMK220- 
MNIDh Mohtnre fw eon-denning and 
forming ice inside. mg freezer door. I 
never had thin problem with mg pre- 
v mu $ re frig craft j r, is thin normal or 
is something wrong? — F.W. Hay left. 
Royal Oak , Mich. 

It sounds as if either the freezer 
door isn't sealing properly or the 
econo my/moist u re switch inside the 
freezer is off. 

If the refrigerator doors were re- 
moved during delivery, they proba- 
bly aren’t scaling properly. To test 
the door gaskets, open the doors and 
place a piece of notebook paper be- 
tween the door gasket and box 
frame. Close the door on the paper. 
There should he a slight "tug 1 " on 
the paper as you try to pull it out. I f 
not* adjust the doors by loosening 
the top hinge screws on the cabinet 
box and pushing the doors closer to 
the box frame. Tighten the screws 
and retest, the gasket with the pa- 
per. If the door gasket is damaged or 
deformed, replace it, 

The second item to cheek ia a 
switch inside the freezer wall. It’s 
called many things, among them 
M econo my/moisture switch’' and 
''power miser,' 1 It's designed to con- 
trol a heater behind the door frame 
where the doors close. This heater 
prevents condensation and ice 
buildup. 

Consult your owner's manual to 
make sure the switch is turned to 
the position in which the heater is 
on, m 



if you fiflv# j [fUCJNOn about any appli- 
ance s,*nd iT to Appoint* Crime. ■Popufpf 
/WKPtjJiJCS. W#tt fifth St.. VorlK, 

N Y. 10019, Soffjr, Out fotf*r* cannot fit 
pnjiwprtd rntfhvrdujfJy. /'rObfems of wr tf# 
uite/pj[ wrfr £w djscussed In this column, 
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COMPUTER ERROR 



Extended 

Lifespan 



JS&A was destined for failure 
when we introduced our first 
electronic blood pressure unit. 
But then a miracle happened. 




Model 3 W 



Model 410 



Advertisements were starting to appear 
everywhere. JS&A had just introduced the 
world's first home electronic blood pressure 
unit in a massive national advertising cam- 
paign 

But something was strange. JS&A often 
tests its products in its catalog first before they 
are nationally advertised, it they seN well we 
(hen start a nalional magazine advertising 
campaign. The blood pressure u nil sold welt in 
our catalog, but for some strange reason, rt 
wasn't selling well In magazines 

SHOCKING DISCOVER 

And then we found the answer A lew 
months earlier after our blood pressure unit 
appeared in our catalog, our computer man- 
ager (let us call him Ralph to protect his 
identity |i handed us a computer printout ol toe 
catalog sales results 

Scanning the results, we discovered that toe 
blood pressure umt was the best-seinng 
product in our catalog -far exceeding every 
other product by live times. 

The results were so positive that we 
immediately placed hundreds of thousands of 
dollars in an advertising campaign launched In 
early 1970. 

Just as the advertisements were starting lo 
appear, Ralph walked into our president's 
office with some startling news. "There's been 
a. mistake,' Ralph said 'The computer print- 
out was wrong. The blood pressure unit is 
actually our worst selling product but a com- 
puter error g awe us 1 ha wrong i nfo rrnation. ' ' 

And so our president sal back and watched 
JS&A advertisements appealing everywhere, 
knowing lull well ihal the campaign would cost 
hia company almost ihe price ol a new 
computer 

Then came the miracle As if by plan, the 
American Medical Association came out with 



an advertising campaign urging consumers to 
take their blood pressure regularly to combat 
hypertension or high bfood pressure. Ads 
appeared everywhere. 

The campaign revealed fhal there may be 
as many as 25 million Americans who have 
high blood pressure and don'i know it. Simply 
by taking then- own blood pressure and dis- 
covering hypertension early enough. Ameri- 
cans could be saving toeir lives and reducing 
the chances of heart attacks. Suddenly our 
campaign started to sell blood pressure units 
by toe thousands 

AWARD RECEIVED 

This year jSfiA's president received the 
Extended Lilespan award lor pioneering in 
the distribution of home health electronic 
devices" by the Committee for an Extended 
Lifespan. In accepting the award, our presi- 
dent made it very clear that the award was 
earned a$ a result ol a computer error and nor 
as a result of his bril liance. 

This Story is painfully hue. And although it 
may be a slight embarrassment to us. (here is 
one aspect that is not. JS&A was indeed Ihe 
company that pioneered the electronic blood 
pressure units and has always selected Ihe 
very best units available to offer at the very 
lowest prices possible 

NEWEST UNIT 

Our newest unrt shown above is another 
example. The model 310 sells for only SC 9. 95 
plus $2.50 Tor postage and handling (Illinois 
residents, pleas? add 6% sales tax.) You sim- 
ply wrap Ihe velcro cuff around your arm (you 
can even keep your shirt On) and inllate the 
cuff. Both an audible tone and a visible red 
light writ indicate your sysloi e and diaslolic 
readings. The system Is extremely accurate, 
comes With a self- bleed mg air valve and can 
bo stored in a convenient carrying case thai 



comes wrth each unit 

The deluxe model 410 functions similar to 
tho first system except that the readings are 
displayed in digits, and the unit also displays 
your pulse reading. It sells lor $139.95 plus 
$2.50 per unit for postage. insurance and 
handling. If for any reason you are not com- 
pletely satisfied with either unit, you may 
return it within 30 days for a prompt and 
courteous refund including your $2.50 post- 
age and handling To order either unit, credil 
card buyers may call our toll-free number, or 
you may send your check or money order to 
the address below. 

Both units use solid-state components, 
come complete with instructions and a one- 
year limited warranty, and should give you 
years of trouble-tree service It service should 
be required, we maintain a servioe-by-mail 
center as close as your mailbox JS&A is 
America's largest single source of space-age 
products further assurance that you r modest 
investment is well protected. 

If you are concerned about your blood 
pressure or know somebody who is concerned 
□bout monitoring his or fters, we recommend 
JS&A's latest units. 

Incidentally, Ralph (eft JS&A on hit own 
accord and bought a farm in another state. 
There were no hard toolings when he left- How 
could there be' 5 ' Order your blood pressu ne unit 
at no obligation, today. 
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Depi.PM One JS&.A P laza 
Northbrook, I tl . 6006? (3 1 2) 56 A-7000 

Cali TOLL-FREE „ S00 323-6400 

In Illinois Call (31 2) 564-7000 

ft JS&A Group, Inc. ,1980 





a synthetic resin latex containing rust -convertin' 
agents, Wherva ppl led t □ i rori or it eel CQRlROSEAl 



PROTECTION PLUS 

for cars, boats, household appliances. garden 
tools, machtnery, BBQ farming implements 
wherever you find rust 

Rust - lhat hideous formation of iron, air and 
water that destroys your car, boat or household 
items. Now it can be stopped with CORROSEAL 



contains converters that changes the color from 
off-white to black CORROSEAL forms a weather- 
proof, heat and moisture-resistant black 
protective coating. 

A combination treatment and primer, 
CORROSEAL is suitable for most types of finishes. 
Easy to use, it may be applied by brush, roller 
or airless spray. And CORROSEAL comes in 
five convenient sizes 

Te ufiler Direct, send caupnn *i!hywr remittance ta APPLIED COATINGS 
Tf [.NtjfiLOGY. INC , 1 F35 Austin Ave . Los Anns. CA MQ22 

NAME 

ADDRESS 



?4« lnhlt» K ‘ >r 



^ ^Crmw 



The Stickler,. 

Splits logs In seconds. 



SIZE PflSCE OU ANTITV TOTAL PRICE 



Amount _ 

A|ipropna1e 
Salfls Tax..- 

Handling 

Total 

Ramil La ric e 



Knotty, gnarled, gre^n or dry, "The Stickler" power-splits problem wood with 
ease It splits circles around many hydraulic splitters yel at a fraction of Ihg cost. 
Sale, economical and energy efficient, the Stickler is a valuable tool for any 
outdoorsman. 



The Stickler is also a log splitter that's 
designed like a giant woexiscrew, and 
bolts lc the hub of a car or truck Every 
Slick I ar comas complete with a Mount- 
ing Plata and a Safety Switch. Kit. 



The tractor mounted Stickler Is a pro- 
fessional tool which will quickly pay far 
itself, it mounts on a Ihree poind hitch 
and is driven by the P.T.O, 



Distributors and Dealers Wanted 

Contact: 

Arnold Industries, Box 2790, Toledo, Ohio 43606 
Telephone (419) 244-5836 



$t 50 



4 OjE 


5 3 25 






a ti t 


4 9& 






l€ ox 


7 95 






a? ox 


12 §5 






1 U 5 GjHr>n 


40 00 
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SUPER 

LOG SPLITTER 




Set the wedge Into the leg center with a 
tew light taps to keep it in position with- 
out its having to be held by someone. 




8y sixth strike, wedge is flush with log 
icp and splits have reached bottom. 




Aftor ihe seventh strike on the wedge, 
Ihe green oak log is completely split and 
wedge has fallen safely to the ground. 




Four ax-like tapers 
meet in. a point. 



W oodox wood -splitting wedge 

can quarter a log in one safe 
operation, Aided by several maul 
at sledgehammer blows, the 
pointed tool is designed to split 
logs up to 2 ft. tong and 18 in, in 
diameter. 

The m ake r s ays the wed ge 
works best, on slightly aged logs, 
but we used it to split freshly cut 
red oak. The results were good. 

Wood ox plans to distribute the 
wedge nationally this fall. Pres- 
ently, order it by mail from Wood- 
ox, 105 North Hanover St.., Potts- 
tovm, Pa, 19464. It s $34,45 post- 
paid. — Roxario Capo to# to 
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WE’VE GOT A LINE 
ON THE PEKECT HMSH 



Perfect finishes are easy 
with fine coatings from Flecto. 
They're practically fool-proof. 
And they look so professional 
you won’t believe you did it 
yourself. 

But that’s not all. 

WaitT you see how tough 
they are. Flecto finishes can take 
a lot more wear and tear than 
ordinary paint. 

And last longer toa 
Flecto finishes go on easily 




Level themselves and dry 
quickly to a smooth, beautiful 
finish. 

You’ll find a Flecto finish 
for just about everything 
that needs painting. From furni- 
ture to fences. Baby cribs to 
barbecues, 

Look for Flecto products 
whenever you’ve got a finishing 
job to do. You're bound to have a 
perfect finish. 

Right down the line, 




FLECTO 



When want to do it right 








Cheer up old things with 
fright new colors And 
hov0olang’losrina.n>QE' 
proof finish (qq Plus it’s 
non-toxic when dr>. so iTs 



Liquid PlosUc for (he 
finishing touch, 



VARATHANE' 
JC-3D WOOD STAIN 



FERROTHANP 
PLASTIC FINISH 
WTTH RUSTAID! 



VARATHANE ' 
COLORS IN PLASTIC 



This tough, beaaiifcil 
coaling wings oul the 
natural beauty of ihe 
wood And oblasts var- 
nish 3 to I Use our 
VAIWHANE Exterior finish 
wilh Ultra Vfolef Absorber 
to help keep the sun from 
damaging wood. 



Ttou can refinish wooden 
surfaces without remov- 
ing aid varnish. In one 
easy step. Choose (ram 
four natural wood tomes 
fhOl look beau h fir and 
resist nicks, scratches 
and spills. 



ru st-proof cotaisWid 
you don'l need o primer 
an ferrous metals, eiiher. 
Its huill right in 



aw* 



aw 



BT*fN 



VARATHANE' CLEAR 
LIQUID PLASTIC. 



THE FLECTO COMPMJY INC, P‘0 BOB 12955. Oakland, Col Item to 94604 





An unfair comparison 

between 









The Jeep vehicle. I^rt car. Fart truck. 
And, best of all, part mountain goat.\bu 
might even say itk become a way of life. 

So how can we compare a Kubota to 
a Jeep vehicle? A tractor to an institution? 
Easy, it just so happens they share one 
very important feature. 

4-UtHEEL DRIVE. 

Since it went into production almost 
40 years ago, the Jeep vehicle has done 
wonders to promote the concept of 
4-wheel drive. 

Meanwhile, w r eYe doing our part. 
Kubotas range from 12 to 81 hp. And no 
other manufacturer of mid-size tractors 
offers as many 4- wheel drive models 
as we do. 

TRd[T0R5 WITH iitnmon. 

Of course, not all the jobs you do 
with a tractor require 4- wheel drive. But 
when you are operating in slick* muddy 
fields or on hilly terrain, you need all four 
of your tractor’s wheels pulling for you. 

And here’s a further advantage. A 
4-wheel drive Kubota can exert tractive 
power equivalent to a 2-wheel drive 
tractor with greater horsepower. In other 
w r ords, 4-wheel drive can make your 
horses work harder. 

In addition to 4-wheel drive on most 
models, Kubota gives you the qualities 
you expect to find in a full-fledged tractor. 
.All Kubotas come with water-cooled 




R^ilr-rntnajl liters are ai.aifahU for a// Kubota Iraclory 



diesel engines, rear PTO, and a standard 
3- point hitch that accommodates a wide 
variety of implements. 

If you want to find out more about 
the joys of 4-wheel drive, how it works, 
and what it can do, just ask your nearest 
Kubota dealer. Or, if you prefer, just 
ask your nearest friend who ow r ns a Jeep 
vehicle. 

J “ 

I STOP THE PRESSES! Please rush me 
post-haste and post-paid a free copy of the latest 
brochure showing all your 2- and 4- wheel drive 
Kubotas. 

Mail by Advertising Department 

Kubota 'tractor Corporation, 550 W. Aricsia Blvd. 

P, Q. Box 7020, Compton, CA 90224 
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We’re looking for work. 
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T his isn't ordinary ammunition sparkling in the crisp, clean air of 

America's western mountains. It s Smith & Wesson's revolutionary 
breakthrough, Nydad™ ammunition. With nylon jacketed bullets that dra- 
matically reduce leading, bore fouling and smoke. And slash poisonous lead 
oxide emissions, a hazard on indoor ranges, to a minimum. All while maintain- 
ing Smith & Wesson's coveted accuracy, velocity and energy. You’ll find new 
Nyclad ammunition at your dealer's along with Smith & Wesson's popular, 
traditional centerfire handgun ammunition, 

Smith & Wesson, 2100 Roosevelt Avenue, a,UIU1Ut IVCMU11 
Springfield, Massachusetts, 01101, 







.i BANCOHM PUNT A Ccrrwny 



D 
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WATER PRESSURE 
PLUNGER 




Plunger action, combined with tap 
water, builds pressure to clean clogs. 



I recently tried this new plumb- 
er^ helper on a bathtub drain 
flow that had slowed to a trickle. 
Setting up was a. matter of replac- 
ing the faucet aerator with the 
faucet adapter, making two hose 
connections and turning on the 
sink faucet. A handy on-off lever 
lets you turn on the water supply 
to the Splu nger when you’re 
ready to begin. With the tub par- 
tially full and the tub overflow 
stopped up, plunging action built 
up water pressure in the drain. 
After a dozen strokes, the tub was 
draining rapidly. 

The unit foot including adapter 
and hose) costs about ¥8 at hard- 
ware outlets. By Pacific Hard- 
ware Mfg,, 184 Old County Rd,, 
Belmont, Calif. 94002.— J. F. 




A hou and faucet adapter are required 
for connecting Splunger to the faucet. 



The 

Great Whisky 
Made Like 
Great Wine. 

No other whisky in the world is 
made like Old Forester. That’s why no 
other whisky in the world tastes like 
Old Forester. 

Old Forester isn't blended. It gets 
its color and flavor solely from the 
maturation process itself. It’s made 
naturally, like Great Wine. 

i 7 or example, Great Wine is matured 
under exacting conditions— to control 
temperature and humidity. So is 
Old Forester. 

Most great French Wines are 
matured naturally— in oak barrels. 

Old Forester is matured the same way. 

Great Wines are “candled” for color 
and clarity. “Nosed” for aroma and 
bouquet. They’re bottled directly from 
the barrel. Never blended. And of 
course, they cost more. 

This slow natural process is how 
some wines become Great Wines. 

And how Old Forester becomes 
Great Whisky. 




THE TIGER THAT 
THRIVES M TALL 

TOUGH GRASS. 




Even lawns that look tike tiny jungles 
air easy prey forthe Tiger. 

It maneuver easily, with automodw- 
type steering, Therms a rear engine for 
better traction. A floating front axle 
for mowing on uno. r en terrain* 
All-gear, 3- speed transaxle has 
a 2-year limited warranty* 
Let a ridingllger or 
lawnmower turn your tall 
grass into a beautiful lawn ■ 

HAHN TIGERS 

Tough Mowers FbrTall Grass 



Haltn w 
Rbdirjg Mower 
Optional CdlchMastn 

illidi^flhJr. 



Hahn Outdoor ^ducH, POBm SOO-t-Clcmmo™. NC 27012 
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24 inch Band SAW CUTS TO CENTER OF 48 Inches 



3 A 4 Inch 






DU-ER TOOLS — RUGGED ALL STEEL — 

HALL BEARING — EXTRA VERSATILITY 

Du-ar's 24 inch Band Saw pvn the handyman INi 
versatility of an industrial looi at p pneo ha can artord, in* 
quality that is demanded by industry Tbfl Band Saw, one □ I 
Ihe best culling principals tar wood, metal o* pia&i*;, has 
t»en limited vi usa because pf it™ depth or throal Th# 

B ■ 24s Bg threat and new drwa loatof* gives longar blade 
Me, cuts metal, wood dr plastic 

Du-er tools are latincated ol Heavy Gauge Sinai. 30 years 
evpefience developed new angmeering to alums with 
accuracy, a nd ball bearings (Of added quality. Extra laatur** 
Created by manufacturing know how makes Du-et IMIS 
available al exCeplion any low prices, yet no quality is 

l*ehfc«L 

You can Otder direct Irom Factory where there isnp Deatar 
tamMntad FfM jrvfprmiWsh. p.p. , 



A FULL LINE OF BUGGED 
ALL STEEL TOOLS: 

24 inch Band Saw 199 .95 

1 2 inch Sand Saw 159,95 

1 0 x 36" Rugged Lathe 
Ball Bearing 09,95 

3 inch Belt Sander 

Ball Bearing 24.95 

4 inch Belt Sander 

Ball Beating 39.95 

6 inch Tilting Arbor 

Saw 99,95 

10 inch Disc Sander 
Table Model .......... 99,95 

1 inch Strip Sander * 99.95 

Detune Stand lor all 
Tools 3995 



DU-ER TOOLS, 5440 Edma Industrial 0lvd- P Minneapolis, Minn. 55435. 



t 

t Inch Strip Sender 
Completely trwiOMtf 



« Til Imp ArfeK 



WDUfl 



i 

■ 

I 
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WALLPAPER 

STRIPPER 




Wl 2 r>\ tf*. 

R: £ X u 
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Aa the shipper rods over me wbli, me 
blade bevel is always al i ho proper angle 
to lift paper without digging the wall. 




Stainless-steel blade can be removed 
trpm housing for occasional honing. 



R emoving wn 11 paper with n 
conventional scraper is a 
slow and tedious tank, As you 
scrape, it K s easy to make deep 
go ti ges in | il a.st e r or p 1 ei s Le r boa rd , 
Later, you may have to go over 
your work and ft 11 holes. 

Tire PI asp lugs Wallpaper Strip- 
per promises to make stripping 
easier and quicker. The tool's de- 
sign also makes it practically im- 
possible to dig into the wall. The 
tool glides smoothly o ver the con- 
tours on a roller, while the blade 
is in continuous contact with the 
wall at the proper angle. Paper 
peels off in long strips with little 
effort. 

When applying new paper, the 
roller can be used to smooth bub- 
bles and pre&s seams ,— Rosario 
Ca pot onto 

SPECIFICATIONS— WALLPAPER STftlpPEFl 

Hogging: MoJefetj piasic wirh dfli^ch.icie blade ui m*i- 

cered slairtesa sttrd 

piitB S in 1ft ai hardware g|*es, jii $£ pgsipetd Irgm 
the *nanutit3u-»r 

MnniriBdurer PiascHugi inc . 65 Mmtnuk Highway, last 
Hamprao. NY. 1 l^GJ 1 
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Frankly Speaking... 

K mart has a deal worth listening to. 

Unspeakably low prices on MacDonald Transceivers and Intercoms. 




Sale ends May 31 at overt, 600 

II C A 



Kmart stores across the U.S.A 



Get your message across with 
a MacDonald 5- watt, six- 
channel Transceiver with 
squelch control, charge 
switch, high- low battery 
savor switch, jack lor exter- 
nal mike, 13-section whip an 
tenna, volume control, chan- 
nel selector and one pair of 
Installed crystals. With the 
proper crystals Installed, 
this transceiver will operate 
on any six of the 40 citizen 
band frequencies. Operates 
on eight "AA 1 conventional 
or ten rechargeable batter- 
ies [not included). Comes 
equipped with carrying 
case. At K mart now, 



Who says talk is cheap? 
Kmart does! Spread the 
word with a MacDonald FM 
wireless Intercom System. 

11 h s a two -station, noise- free 
system, and both stations 
lecture a pilot lamp, rotary 
on off switch with volume 
control, beeping call button, 
press-to-talk button, and a 
lock button tor continuous 
communication. Simply plug 
into any standard AC outlet, 
Kmart sale priced at 



Your voice carries with a 
MacDonald two-channel CB 
Transceiver featuring rotary 
volume control* push-to- 
transmit button, channel 
selector switch, call signal 
switch, two pairs of 
crystals installed, a tele- 
scopic antenna and a swivel 
handle strap, Uses a fl-vott 
battery (not included). Sale 
priced now at Kmart, 



* 42.76 



MacDonald Quality at a K mart Price. Nice. 




The Saving Place 



K,fna*' Corporal n Tray Vi. hirjBr 40. (M 



Cupvnqhl 





Available in 
6" and 8” heights 



WOLVERINE TOUCH OUTSIDE 
PURE COMFORT INSIDE 



The Wolverine is one tough customer 
and so are these boots. Because 
Wolverine® bred the spirit of the beast 
into every pair. 

Made of rugged pigskin that is 
stronger, more scuff -resistant than 
cowhide. Pigskin actually "breathes" 
letting in fresh air. And with deep 
cushion insoles, 
you'll walk in 
comfort whatever 
the job demands. 

£> IMO Inc , fiotWond, Ui40&i 







HINTS 

FROM READERS 

Clearing a soldered hole 



Here's a stunt 1 saw a television 
repairman use to open a solder- 
clogged hole to insert a wire, 
First, heat the solder, then poke a 
wet toothpick through solder and 
into the hoie^ 

After the solder hardens, re- 
move the toothpick, insert your 
tinned wire and re-solder* — Wal- 
ter E . B u ri o n ■ 



Ceiling tile holds knobs 



Apply paint, remover to old paint 
and putty remnants on window 
glass that is being recycled. 
Scrape off the softened materia! 
with a putty knife or razor 
blade * — Arnold Sprite 



Neatly paint wooden knobs and 
drawer pulls by first embedding 
their screws in a scrap of ceiling 
tile , — Ken Patterson 

Cleaning old window glass 








e 



Now you can create country fresh air jn 
your homo gr office. And also watch 
cigarette smoke, pollen, dust, and other 
airborne particles disappear from your envi- 
ronment, for less than three cants a week.. 

All it takes is a small 2W pound pollution 
fighter named Ionosphere™. Which,, we're 
convinced, is the moal 
superbly engineered 
under $200 air ionizer 
on the market today 
Bar none. 

The Sharper 
image is ottering Iono- 
sphere through the 
mail for just $99. 

Ionosphere 
rifles the aar you 
reathe more emcbenl- 
3y than, any fan. 
exhaust unit or con- 
ventional filter system 
by creating a negative electrical held. One 
4 -inch unit will ionize up to 250 square feet, 
or an average 1 2 ' X 20' room. T his 
negative charge acts on floating partides— 
even Enviable ones — causing them to duster, 
fall to the floor or adhere to nearby surfaces. 
The air becomes pure, feels almosl "washed H 
And Ionosphere is so efficient it requires no 
fan or other moving parts to disperse 
these ions 

You probably have experienced this 
Eresh-aLr Wing before. In nature, negative 
Ions are continually recreated by the 
dynamic action of the sun, rain and lightning. 
Its why air smells sweet and invigorating 
after a thunderstorm, or deep in a forest 
B«m Ik academia. 

Major ion research has been conducted 
at the University of California, Berkeley lor. 
Systems, Inc., a pnvaSe company, was 
founded to manufacture ionizers 1o the 
rigorous standards of this research commu- 
nity. Heeded by senior engineer DA 
Gahlke (formerly with the government's 
Polaris Project), L$.I. has built almost every 
hospital ion system in the 
U S, Their new portable 
Ionosphere is constructed 
with this same level of 
Integrity 




Pow#r UM; J wOtta. lOlol tan output: 

3 .8 N 1A 11 ion d«kl»lY: 1D.0QG IfrlL'CublC 

f, 0(on* pfiXJudtert l*M than ,0J ppm 
KjO prp^ucilon not rwmwoM*. 



Ionosphere's etectronka are both superb 
and unique. It is the only ionizer that Lias "pas- 
sive mijJii- stage" circuitry for its noiseless ard 
ncninteHenng output (many units are known 
to affect radio reception}. Most other units use 
a "vibration" mechanism, which causes dicks, 
pope or an annoying high-pitched whins. 

The circuitry is 
embedded in epoxy 
resin, then encapsu- 
lated in an impact- 
resistant sphere— a 
solid seamless ball of 
fine ceramic tile 
Hermetically sealed, 
it is protected from 
the moisture that 
inevitably reduces 
the performance of 
competitive units. 

We know of no other 
company that takes 
their product. 



such 



n pains in producing tneir proauct 
Other significant differences? For one, a 
vastly superior Lon emitter than you' 3 1 find 
elsewhere. This easily removable element is 
made from surgical stainless steel bristle, not 
the more commonly used copper “f uzz" or 
nickel plated points. (Those nave short life 
spans, do not clean easily, and in short time 
lower their output.) The Ionospheres emitter 
will last a lifetime, and cleans easily under 
hot water. 

On other units, you'll also find inexpen- 
sive plastic cases. When exposed to a high 
voltage field, these petrochemicals can be 
converted to a harmful gas. But Ionosphere's 
ti le case is completely safe. 

Mart Ins ana'! UKieuily bsltir. 

One 4 ' Ionosphere generates approxi- 
mately 3.6 trillion ions every second Unlike 
other unite which produce an excessively 
high output (at the source only), the 
Ionosphere creates a more naturally bal- 
anced Lcn environment Yon should ako 
avoid units without stated levels of ozone 
production (Ionosphere is among the lowest! 1 



Why do w» nt«l loalnn tl all? 

Urban life has upset tha natural electrical 
balance of the air. Modem conveniences like 
heating, air conditioning, telephones and 
televisions greatly deplete negative ion 
levels, robbing the air of its natural cleansers. 
This is also why we feel uncomfortable under 
fluorescent lights 

lonsphere restores this balance in just 
minute The dir smells good again, even 
after smoking. 

And, as a result o! its work , you may 
need to dean your walls in a year or so. But 
be gbd thal same soot was kept out of 
your lungs 

Iky on*, of ordtr BiyiiaiL. 

The $89 Ionosphere comes in while 
(j(f946) or black ceramic (^945). Or you may 
expand your fresh air environmonl at an $18 
savings - with three units at $249; 2 white, 
one black. (^947). Either way , you can 
experience the freshest air you've 
ever breathed, without obligation, 
sphere ooirm with full instructions and 
a one year warranty. And If you're not 
delighted, simply return your order 
within two weeks for a prompt and 
courteous refund. 

ORDER HOW TOLL FREE. 



Credit card holders may call the toll- 
free ordering number, seven days a 
week, anytime. Please have the product 
number ready. Or send your check, add- 
ing sales tax in CA (5.34 for one. 14.94 
for three) Plus $3.50 delivery. Please 
order now to insure early delivery. 

800 227-3436 

In California 600 622-0733 



260 CalfomH. Street Der* IS- 1 1 4 
San Francisco, CA 941 1 3 
(4151738-0880 




WITH THE SCIENTIFIC EKE 






This VET Did It - and YOU 

'■War irtjurit:* l,[t l Can Do It 

t.alir h.ndlc.fMj I _ , 1 

3 r.’' 5 ass<« . 4 »& «■ Too ! 

S!iq»'S: 

do it anjrtwd!) 1 t** ^ 

r.inh ip|iP.^n. Lamad, Kan 



Make Up to $10 an Hour— oven whih teaming I 



Be a LOCKSMITH! 



Train 

FAST 

at Home! 



If you enjoy Fix ini? things. you’re a "natural" 
to make hundreds Of EXTRA DOLLARS a. 
year in the fascinating business of Lock' 
smithing;. Rising, crime has increased! de- 
mand f o f sorytee * thousandfold. Yet there'* 
only one Locksmiin tot every 17,000 people! 

COLLECT CASH PROFITS ALMOST AT ONCE! 

You’re J, ln business" ready to mil to $5 to 
$10 on hour it PftW days alter you begin 
EJol saw's Shortcut fr^imiij.;. Easy, ill List rated 
lessons complete with ALL practice equip- 
ment PLUS 

• ALL TOOLS YOURS TO KEEP 
■ KEY MACHINE YOURS TO KEEP 
m EXPERT PERSONAL ASSISTANCE 
tt BUSINESS-BUILDING HELP 



end hie you to get your share of I hi* alwayl- 
profitabie b-uniu-eae- . Hund<ed* we'vs trained 
are- doing it, SOCJO YOU. 

MAIL COUPON to discover hew Locks mith- 
ina can keep the extra money coming irt dur- 
ing spare time -or in your own full-time 
business, ideal for retirement- good jobs. too. 

BELSAW INSTITUTE, 101 B field Bldg. 
Kansas City, Mo. tit 31 
Accredited Member tlrtSD 




N. Hunt. Wilmlatlon, Pet.— ' i 
wffii erfra.” 



mH swr a 



FREE 



r. oasis, at Leins, Me.— "i epeared I no Jssi 
Saiu^iy," 

Ed Beyle, Pittsburgh Pa.-- "My dullness ecine 
«| lop speed. I'm rrio-vIriR lo tMcser quarter*." 



NSAIIL THIS COUPON * NO SALESMAN WILL CALL 



t 



THIS DO ALL PFtO 



KEY MACHINE YOURS 

ST 




TO KEEP! 



C** Add $25 
to J4Q a wtelk 
to yeur In- 
t<>rin d . . , an d 
S doesn’t cost 
you a penny 
«Xtra! 




Introducing the Mini-Lock. 

It’s every 

inch ai\d 3 /« 





For our pocket knife 
bookjpr, M'ud 2Sf iciT 
poslngp 4nd handling 
to W ff Ciw 4 
Soiw Cutk-ry Co. 

Depl O, Bradford 

Pa 1670] 



Ftw wtnld'i hriLi-i . ullU'i-.. 

M.ide pi' Aracih a 



I I £.' loughes! thing nbaur making ihu new 

C.rs« Mini Lock knih- waa making >r cu 
Case Standards 

Over ISO hand operations go inio the 
making of l he Mini Lock kmh And only 
(he finp',1 mrii i ■ i ml I he ii sull ls a pocket 
knife that's just £ I /£" small when dowd. a 
blade of ] 3 k" razor ^li.np surgical filed 
when opvn It’s, figkEweLgril hul will stand 
up io hiavy use 

[j it fic-ems bkc we went to ah! of trouble 



Case — the officially licensed knife for the 19S0 Winter Olympics. 



HINTS 

FROM READERS 



Paint halps secure ioint 




Gil-base paint applied to n wood 
joint arts* a& a filler and, to Home 
decree, tin. a water-resistant ad- 
hesive, It reduces the chance of 
the joint coming loose . — Walter 
Burton 



Drill drives screw eyes 




If you must drive a number of 
screw eyes, use an electric drill to 
make the job faat and easy. A 
piece of ^im-dia. aluminum 
serves as a bit. Cut. a slot at one 
end to hold screw, and chuck the 
other end. — Ken Patterson 



Turntable painting aid 




Next time you spray-paint a 
small item, try using a rotating 
cup hanger as a turntable to re- 
volve the object as you paint it, 
— Arth itr Knpple 
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You came out of the 
service with a lot going for 
you. Skill. Knowledge. And 
experience. And much of it 
didn’t come out of a book or 
a tech manual. It came from 
somebody else. Somebody 
who took the time to pass 
along what he knew. 

Well, what about you? 
You’ve got a lot to give. too. 
And you can do it. Part-time. 
In the Army National Guard. 

In the Army Guard, 
you can make a difference. 

By working with people who 



want to know what you know. 
By showing them the ropes. 
And watching them grow. 

It's a satisfying job. The pay's good, too. And you'll be putting time against 
retirement benefits. 

Check it out. There are a lot of people who want what you’ve got. Pass 
it on. In the Army National Guard. , 

See your local recruiter or call toll-free 800-638-7600 ARMY PPjPPj 
(except in Alaska. Hawaii, Puerto Rico and the Virgin Islands). 

£S5£* - . Hefe somebody. I^V'V.f.l 





Our toughest quality tests 
are in your backyard. 



We’re Plasti-Kote. We make a better quality spray paint So you can 
spray on a better finish. We test for quality all through product ion* 
But our toughest tests are on your car.,, your outdoor furniture... 
your tools... your bikes, sleds* wagons. Plasti-Kote protects better 
because we give you better coverage, better staying power than 
ordinary spray paints. We know how because we’re a leading maker 
of automotive paints— and auto- 1 

mobiles are the toughest tests \ W| *JBL Ld 

of all. You’ll find us in the | Jnjk 

automotive department or 
the automotive store— quality 

spray paints for all indoor I ^ - 

and outdoor jobs. ' ffil 1 * 



outdoor tough, outdoor safe 

] 000 Lake Road, Medina, Ohio 44256 



"MoM sipruy pj»nU chip 
-m'Ml aJte when ^cukhtd. 
Our* ifi at simple, 



Adhesion Lesl 
aulhemicaLed b; 
Consumer Testl. 
{Jn-relGuehcd |ity 
14 Show detail.. 



[ittionwidt 

Jnslltulf, 

in n iag Mill r 
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PM’s Whatsit 

Our subject is not the missing link, although 
this one is certainly man-sized. In fact, 
chains of this dimension are commonly seen 
in parts of the United States because of 
equipment used in certain types of opera- 
tions. Got any idea what kind? When pon- 
dering gets to be a drag, turn the page. 




Chickens 
of the 
sea 



A research associate in the University of Georgia's Poultry Disease 
Research Center has discovered that seawater added to the drinking 
water of chickens Strengthens their feathers. This means chickens are 
more likely to retain body heat and will thus yield more meat and eggs. 
Arthur Stattelman, the researcher, found that chickens can tolerate up 
to 18 percent seawater in their drinking water but 10 percent is 
enough to alter the feather structure to the point where it will resist 
damage in crowded conditions, 

Unlike some researchers, Stattelman didn’t ask his subjects to do 
anything he wouldn't do. Originally, he got interested in seawater by 
reading that its ingestion by humans {in limited quantities) benefits 
hair growth, Stattelman puts two teaspoons of H in his orange juice 
every morning — and says it also makes the fingernails stronger and 
more flexible. 



Coming: A traceable bomb 

Bombing incidents, terrorist and otherwise, wry seem rare ami iso- 
lated in this country, hut in fact, official statistics (fur 197H) show 60 
deaths and 260 injuries resulted from more than 2000 such bombings 
in a year. One of the difficulties for law enfirr cement agencies has 
centered on the lack of a means to trace the origin of explosives after 
they have been detonated. 

But now that process may not be far from being perfected. General 
Electric Co, is testing the use of sand -sized magnetic parades to 
"tag" batches of explosive for later tracing, if necessary. The tiny, 
smooth particles are composed of magnetic ferrite alloys, each of 
which can be identified after surviving art explosion by its Curie 
point— the temperature at which, when heated, it loses its magnetism. 
These differences can amount to hundreds of degrees with only slight 
composition differences, hut the GE system is sensitive enough to spot 
’ tags' ' with Curie points only ItT apart. Thus, 30,000 discrete tags 
could be made from 15 basic ferrite compounds ami mixed in with 
hatches of explosive prior to leaving the tmnufaclurer' s facility 

The magnetic tags are also mixed with a phosphor that glows 
readily under ultraviolet light (see photo}, enabling taw officers at the 
scene of an illegal bombing to collect seemingly invisible particles far 
analysis, When perfected, the system should be pur into wide use 
immediately — (he magnetic particles will add only about one cent per 
pound to the cost of typical explosives 
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Whatsit revealed 

The large chain is an essential pari of what is known as a 
dragline, itself the essential apparatus for conducting 
strip-mining ope ration s^in this case, for coal The new 
dragline, one of the largest built, is now in operation at 
Thomas Hill, Mo,, and the chain will retrieve a scoop 
bucket that holds 90 cubic yards of coal. 




Earthlings 
submit 



The person who ap- 
pears to be feeding 
peanuts to an extra- 
terrestrial elephant is 
actually a Goodyear 
Aerospace Corp. em- 
ployee inspecting a 
Ballute. A Ballute? Yes> 
it's a cross between — 
aw, you can guess — 
and it has a very ser- 
ious utilitarian purpose: Attached to bombs dropped from 
aircraft flying extremely low-level missions, the Ballute 
“inflates" itself in the high speed airstream, slowing the 
bomb s descent while the plane that dropped it gets safely 
away. 




A $40 mailbox that does the job 

Both (heft and the rnyxtifymgly depressing growth of vandalism 
arc a plague on Ihe safe receipt nfihc U.S. mails in many parts of 
this country. David Trumpcr. who resides along RD I near 
Chesler Springs, Pa., is one of those who has had it up io 
here— and decided to do something about it. With a standard 
Kin, mailbox positioned Inside of an 1 1 -in. model, plus about 
80 pounds of premixed concrete, Trumpcr built himself a high- 
security box at a cost of HO (note double door), 



PM follow-up; Butane lighters 



Government agency memos substantiated it; a major 
wire news service had reported it; countless publi- 
cations — unfortunately including this one {PM Briefs, 
page 52, March J — referred to versions of it. Now it 
appears there is no basis in fact for a story claiming 
that two employees of the Union Pacific Railroad 
engaged in welding operations were killed by ex- 
ploding disposable butane lighters touched off by 
sparks. 

In retrospect , it's easy enough to reason that if there 
were a serious safety hazard posed by disposable bu- 
tane lighters — with millions of them carried and used 
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by Americans every day^ — we would have heard about 
it long before this. In accepting, I ike others, the bizarre 
coincidence along with the plausibility of the alleged 
accidents, PM erred on behalf of its readers, a number 
of whom own and use welding apparatus. 

Penetration of the plastic case can allow the butane 
to vent from the lighter. But the National Burn Victim 
Foundation states that it has never received a report 
that a lighter exploded and caused an injury. The 
disservice done to specific interests and companies by 
the apparently unfounded basis for the earlier mes- 
sage is regrettable. 





Sears Best Central 
Air Conditioning. 
Generous with cooling. 
Stingy with energy 













Where America shops 
for Value 



Summer is easier to take when keeping cool doesn't take 
a bundle of money. So have us arrange to install Sears 
Best Central Air Conditioning, It gives you the highest 
energy efficiency ratings and the lowest operating costs 
of any line we’ve ever offered. And that can help you 
save on your cooling bills. 



The right installation can add to your comfort. 

You'll feel a lot better when you know your air condi- 
tioning system has been professionally installed for 
proper operation. Sears can 
arrange it. And we'll stand 

* behind the system and the 

* installation What's more, 
*■ you can buy it all on Sears 

Modernizing Credit Plan. 

Tfre product s and service 
described here are available 
at most Sears retei/ stores. 



You can 
trust your 
house to 



Cools efficiently, quietly and automatically. 

A "Silent Sentinel' automatically keeps Sears 
Best Central Air Conditioning running at the 
proper speed for quiet operation, The exclu- 
sive "System Guardian" alerts you to potential 
operating problems. And our "Super Coil" 

provides additional 
cooling without 
the use of extra 
9 i. t ,j electricity. 

A H t- 

i'— r< n™. 



Sears 



C 1 Sears BnflCfl itl&V 





Pick up power wWi o ckjarei-llghier plug 
and you can move Triple-Header from car 
to car. We used Velcro to hold H to dash. 




The Triple-Head ar Is unique. Behind its 
scale am red. green and yellow light* la 
signal Changing electrical pond rti ring. 




Lights must be on a PC board or hand- 
wired behind meter. In order to use our PC 
board you have lo employ a meter I Mai he 

available separately from a kit. 



Build 

the'IKple-Header 

auto-voltmeter 

You don’t have to read this gauge to figure out your 
car's electrical system. Glowing lights tell the story. 



by Jeff Sandler 



T he Popular Mechanic# Triple - 
Header Voltage? Analyzer 
touches all the bases in keeping 
track of your car’s electrical system. 
This triple threat uses a meter and 
three traffic-light colors — a lan- 
guage anyone can understand. 

Our meter displays your ear’s volt- 
age. Any malfunctions immediately 
move the voltage readings out of the 
normal range, and by noting "how" 
it happens, you will be able to diag- 
nose exactly what component is at 
fault. 

Of course T when you're driving, 
you should have your mind and eyes 
on the road. So we put a traffic light 
in the meter. Its scale glows green, 
yellow or red. Just install it where 
you can watch it out of the corner of 
your eye. 

Shadding light on voltage 

Relax and drive on when the scale 
.shines green, because your electri- 
cal system is in good condition. Yel- 
low is an early warning that trouble 
is on the way (we'll show you how to 
diagnose exactly what). Red tells 
you that there's little time left be- 
fore you'll be stuck on the road, 

A yellow or red glow indicates 
your cur's energy budget is out of 
balance and the output of the gener- 
ator or alternator doesn't match 
what is consumed by the lights, fans 
and other electrical devices. Your 
battery must make up the differ- 
ence. 

This automatic switch to battery 
power is so smooth you rarely know 
anything is amiss, But soon the bat- 
tery will be exhausted and then your 
car will be stopped dead. 

What you want to know in the exact 
moment that you're running on bat- 
tery power. Fortunately, the switch- 
over isn't so smooth it can’t be mea- 
sured . Once a battery is called on to 
put out (or absorb) power, its voltage 
changes “a little hit" as soon as the 
load is put on it. That’s what sends 

the Triple- Header's needle flying on 



the scale and turns lights from 
green to yellow or red. 

Starting off normally 

When you turn the key in the igni- 
tion, but don’t crank the engine, 
there is minimal current drain on 
the battery. Essentially you get its 
open-circuit (resting) voltage. For a 
good battery you'll read this as 1 2.5 
volts and the Triple-Header’s scale 
will be glowing yellow. 

But the instant you crank, hun- 
dreds of amps, are drawn from the 
battery for the starter, and the Tri- 
ple-Header's red light glows and the 
scale shows S to 10 volts. This is the 
only situation where the red tight 
doesn’t mean immediate trouble. In 
this ease, it’s telling you that you 
have proper cranking voltage from 
the battery. 

If, however, your car is hard to 
start — and you had a prolonged 
bout of cranking— the voltage would 
fall still further. All the lights would 
go out on the meter scale (under S 
volts), and then you would know 
your battery ia running down. 

Once the car roars to life, the volt- 
age regulator tells the alternator or 
generator to turn out lots of power 
to bring the lowered battery voltage 
back up to the 13.7 to 14.7 range. It 
doesn’t take long for the battery' to 
take a quick charge. Usually, within 
a minute, you ! re back from the red, 
through the yellow and into the 
green range. And it should stay in 
the green range for the rest of your 
ride. 

We hope that you never see any- 
thing different on your Triple-Head- 
er than what we just described, but 
if you do, here's what to do about 
it. 

Starting problems 

You gn to crank the engine and 
nothing happens — except the Tri- 
ple-Header's meter glows yellow. 
This tells you the battery is over 1 1 

fPtease Jure to page 2G8) 
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WHY OUR MACHINES KEEP ON 
GOING AFTER OIHERS STOP HERE 



As many machines half their 
age are heading for junkyards 
around the country there are 
25-year-old Gravely two 
wheelers still on the job, 

And quite a few '67 four 
wheel garden tractors,the 
first ones we made 
Now, we cant guarantee 
that kind of future for every 
Gravely product we make, 
but we can tell 
On Gravely 
tractors, you 11 
find things you 
wont find on other lawn 
and garden tractors. 

An all-gear direct drive 
through the transmission 
to the attachments. 

So there are no belts to slip, 
break or wear out. 

Wc use cast iron on the 
engine, transmission housing 
and the pivoting front axle. 

The rear mounted engine is 
bolted directly to the Cwiwntt 

t ransmission housing. c^trm w 

we use precision-cut 
gears, which operate in an oil hath 
for less friction and a longer life. 



Out ■W’iJ-T" fitffiPtjTrflrtOr: 

ToSn cvIrmJfj' iwii¥r atwf tworili m.. 

ah par dirra Mr, The same kind of 

thinking goes into our 
two-wheel tractors. 

As for mowers, 
were not sure how 
long they 1 1 last. Be- 
cause we've only 
made them 
for two years. 
But we ex- 
pect them 
to last a long, 

fcr ktadr *rn d Jruw . loilg time. 

Because wc dorit build 
them any other way 
For more details, 
write Gravely 547 
Gravely Lane, Clemmons, 
Our i i »•£ k Mdiiyt. North Carolina 5701 2. 

Ttirar-sjW Cffj ilntr iirflpisrtjfjf, Qt look Up the 

Gravely dealer nearest 
you in the Yellow Pages. 

Either way you II find one simple 
idea behind all our products. 
We don't take shortcuts 
in workmanship. 
Because that 
usually means 
taking shortcuts 
to the junkyard. 





ns Sufi-Rich" Blend 
est, richest tobaccos 
full rfnd satisfying. 

alter Wins ton 
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for belter shooting 



Among llw many popular .£2 cartridges, that are available: (1| CB 
Cap: (2) flemlnglpn Short; (3) CCl Mini Cap CB: (4) Winchester 
Weatom Supar-X HolJowpolnt;(S)£t»y Teoax Match; ($) CCl Sting- 



er; (7) CCl Hollowpolnt; |&) Remington Shot load; |9l Win chapter 
Western Long ftifle Wildcat; (10) Remington Yellow Jacket; (11) 
CCl Long Mini CB; (12) Reining Ion Short High Speed. 



These potent plinkers now 
are faster and more versatile 
than ever before. 



by Angus Laidlaw 

T he most popular modern ail - - 
tridm 1 hi [lie sportsman's arse- 
tm I has tu be the ,22 ri m lire, It is also 
the oldest cart rit lift* available and 
the newi jil. 

Mu i-i' shooters fire .22 ri in lire ri- 
lies i4 riii l handguns than any other 
caliber, As it was in the beprinninft, 
the re ji Si HI is simple; It rusts less 
than any other form of real sheet- 
ing And it most certainly is real 
sWiiintf, The cartridges that fit in 
the lone-rifle chamber of your ,22 
have taken every kind of North 
American yaine from mice in 



men isc— n It limi^h far mure nits and 
varmints falJ tu them than do lurwcr 
irtimc. 

Vmir lonjj ri lie 1 l| :i m I lei’ed hand 
ifLiii .h' limp arm is one uf the most 
versa tile puns to own. Currently 
loaded ammo mopes from BE! (hull 
bullet) ami CB (conical bullet) cups, 
which ale only sltphlliy hotter than 
Htr-rlflf loads, to the recently intro- 
duced hypervelocity Stinger, Xpr- 
diter and Yellow Jacket rounds. Po- 
tency rml^s from the ancient, mi- 
nuscule HR cap (first loaded in IK L>) 
that lires an t&-jrrain, round ball at 
TKO-feet-per'Seeond tf.p.s.) nni7,v, U- 
velocity up to H!K7 f.p.s, for CCl- 
Omark's Stinjrer. find introduced in 
1 £170, In between come the tradition- 
al short, lonir and lon^rifle car- 
tridges known to generations of .22 
shooters, plus into resting, lit tie- known 
specialties, shot loads arid blanks. 



The >22, in fact, offers almost as 
much versatility in ammo as i( do-os 
in ifniss to shoot it. And if three rents 
per round for the cheapest .22 shells 
up to I E rout;- each for K toy's mutch 
cartridges sounds like a lot— com- 
pared lo the pro in 1 1 mini i aP cents for 
a box of "iD— just think of the afl- 
cents-TKT-bane prices that are I icing 
paid for the higher powered ride 
cart rid ires today, 

The hot ones 

Bigrces t news in ,22 uniino lias tu 
Eh 1 the it y pc r velocity loads now 
available. At almost any shooting 
range or gunshop, there are slmnt- 
ei's who swear hy any of the three 
available brands. They have j?ood 
ca use: Most .22 rifles and handguns 
have distinct uniino preferences. 
What works wonders in one gun 
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NEW GARCIA RODS. CUSTOM DESIGNED. 

AND EAST TO FIND. 




When you shop for o quality fishing rod this year, 
why settle for a rod that's about right for the kind of 
fish you want to catch? Now, for the first time ever, 
GARCIA makes it easier to get one that's exactly 
right, 

This year you can choose from a whole new line 
of rods that have been custom designed to help 
you catch the specific type of fish you’re going 
after Rods that are fagged so you can find exactly 
what you need. In seconds. 

tf you're going after bass, for instance. Ihe bass 
tags on the new GARCIA bass rods tell you you've 
found the best bass rods available today — from 
anyone! They have the right wail thickness and 
diameter to deliver the power and strength you 
need to set ihe hook and play the bass. 

The right length, weight and flexibility to let you 
accurately cast the size lure that's Just right for a 
specific situation, 

The precise, progressive taper from tip to handle 
to transmit the most delicate lure and fish action 
•right into your hand. 

And casting rod handles that ore lightweight, 
sensitive and naturally fit the shape of your hand for 
day- long comfort and better control. 

The finest ferrules imaginable, handfltted, light 
and sensitive, that eliminate stiff spots ond accu- 
rately transmit fish signals. 

The right line guides to resist grooving from the 



see saw battle of trophy bass on tough monofila- 
ment line. 

No one else offers finer rod protection than our 
exclusive, patented Conog uard™ finish that actu- 
ally bonds the wrappings directly to the rod shaft to 
prevent unraveling. 

This same discriminating custom design care 
and attention also go into the development of 
our other fagged rods far ttaut. walleyes, saimon 
and stripers, 

And whether it's a spinning, casting, popping, 
tootling or fly rod. it comes in a choice of lengths, 
weights and tapers just right to cover the broad 
range of fishing situations. 

And no one knows more about using fiberglass, 
graphite and boron in fishing rods than GARCIA. 

GARCIA invented the standard melhod of mak- 
ing tubular fiberglass rods. Over thirty years ago. 

And since that time we've pioneered the major 
developments' in the use and b I end! ng of graphi te, 
boron and glass. 

The results are the finest fishing rods on the mar- 
ket. They are lighter weight, deliver longer, more 
accurate easts* have greater strength, durability, 
power and sensitivity . . . and are meticulously cus- 
tom designed to the angling techniques and fight- 
ing style of specific fish. 

And their tags make them easy to find, at your 
GARCIA dealer. 



BETTER FISHING THROUGH INNOVATION. 



A0U-G4RCIA. Inc., J1 LAW DRIVE, FAIRFIELD, N J 07006 





Ford LTD 



wagon 
and the 

option 1 1 HIT 

could pay 
for itself. 

The 

luxury of 
long-term 
protection. 

Just ask your 
Ford Dealer. 

When you order jour new Ford LTD wsgon, 
he Mjre in eon side r (he one n pi ion that could 
pay Tor i i sell'. Ford Motor Company's 
Extended Service Flan. It Vtivni ]uh(e to 
help protect you agtintl rising service 
cosls.. And it's hacked by Ford Mol or 
Compuny ;md humored hy parti Liputinjs 
Ford Dealer^ nation wide. 

To learn more about what this 
plan covers and what it costs, see your 
Ford Dealer. 



The option that 
could pay for itself. 




HOT HEW .2JS (CnnimuBd fre*- pnou 47) 

throws fliers from every target 
group in another example of the 
same make, This goe& for the older 
shorts, longs and long- rifle car- 
t ridges as well. 

Assuming a gun is in good shape, 
clean, and has showed itself capable 
of accuracy with groups of an inch or 
lens at 25 yards, the chances are that 
one of the three brands of hot-veloc- 
ity cartridge? will suit it. One of the 
three may also not wort well at all. 
So the best move is to buy a box or 
two of each right at the start. Then, 
as hand-loading expert .John Woot- 
ers puts it, you +, ask your rifle” 
which it prefers. 

What do you buy? First on the 
scene was the CCI-Omark Stinger. 
Then came Winchester Western's 
Xpert iter, followed by Remington's 
Yellow Jacket. Going rate is about a 
penny a round more than standard 
or high-velocity .22 long- rifle loads. 

What do you get? Lighter bullets 
going faster can mean very nearly 
.22 magnum performance at much 
less cost for a special rifle. The ad- 
vantages are longer effective range 
on small game up to 150 yards, flat- 
ter trajectory for more hits with less 
holdover, better wind- bucking and 
more power. Accuracy and improved 
functioning in automatics also are 
among the benefits. 

The basic .22 cartridge is an old de- 



sign. There are many antique and 
semi-antique arms chambered for it. 
To prevent accidents from over- 
loads, the Sporting Arms and Am- 
munition Manufacturers Institute 
(SAAMI) specifies a maximum pres- 
sure to which any standard car- 
tridge can be loaded. This is a worth- 
while safety feature, but it has lim- 
ited the development of higher-ve- 
locity cartridges. 

Then CCI-Omark engineers came 
up with an answer. It has a some- 
what lighter bullet than the stan- 
dard lO-grain, long-rifle slug. In a 
slightly longer case, but with the 
same outside dimensions so that it 
would fit standard chambers. And 
since the fast powders used in .22s 
burn out in 16 inches or less travel- 
ing through barrels of 20 inches or 
longer, slower burning powders 
could be the answer. Then bullet ve- 
locity Is i ncreased by extending the 
push on the lighter slug rather than 
by raising the combustion pressure 
to dangerous levels while pushing 
the bullet harder. 

After a lot of experimenting, CCI- 
Omark developed the highly suc- 
cessful Stinger. It has a 32-grain, 
hollowpoint bullet in a case 1/10 
inch longer than the standard kng- 
rifle case. Specially developed pow- 
der keeps on pushing the bullet all 
the way out a 20, 22- n or 24 -inch bar* 
nel. The result is a 1687-f.p.s. mutate 
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HOW VELOCITY AFFECTS BULLET DROP 



Cartridge 


BulM 

Welflhl 

(grain*) 


velocity 

ffUHC.| 


hfluale 

Erwrgy 

(tt-lb.) 


Midrange 

Trajectory 

(In.) 


Velocity at 
100 Verdi 
(ft/aec.) 


Energy at 
100 Yirda 

(It 4b.) 


n Short 

{Slfndflrd Verity) 


29 


1045 


70 


4.9 


972 


40 


.22 Sheri 
<B*gh Velocity) 


29 


1005 


77 


45 


KG 


52 


22 8*0 * 
VtHwty, 
HoHOwpWH) 


27 


It B0 


75 


4.4 


904 


49 


.2? Long 

Velocity 


29 


1240 


BB 


3 ft 


Ml 


59 


22 Long Rifle 
1 Standard Velocity) 


40 


1150 


1t7 


*0 


975 


64 


22 Long FWW 
(High Vrtocty) 


40 


1255 


140 


39 


1019 


92 


22 Long Rriia 
(High VetocHy. 
Hollowpoail 


37 


12SQ 


135 


3.5 


1-013 


94 


Winchester Western 
□ynapOir* Super- X 


40- 


5 255 


140 


3.6 


1010 


n 


Winchester Western 
22 xpetJiter 
iHolSowpom) 


29 


1680 


m 


2-5 


1075 


75 


RemingiGn Yellow 
Jacket {T rurpeated 
Cone, HotlowpotrE] 


33 


1500 


IBS 


2.0 


1075 


95 


CCt-Omark SUnger 


32 


1&07 


202 


2.2 


1159 


79 


» Short CB 


29 


715 


— 


— 


— 


— 
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Best mileage 
of any full-size wagon. 

Fifty years of Ford wagon technology 
come together in the 1980 LTD. It's 
versatile, good-looking and prac- 
tical with even better mileage than 
last year— the best of any full-size 
wagon, 




EPA 

EST 

MPG 




For eaflipariion fl*d. dtewte ond dhet fotd Motor Co. 
wagons. Your actual mileage may differ dep&ndiao on 
speed, distance ana weathet. Actual hwy mileage win 
prcbab^ tie tower triqri eji CoW mileage k>w<s* 



Unsurpassed room. 

No wagon sold in America has more 
passenger or cargo room than LTD. 
Based on EPA volume index (112 cu. 
ft, passenger, S3 cu, ft. cargo). And 
LTD Wagons are rated to 
tow up to 6,000 lbs, with 
an optional towing 
package, 

See your Ford Dealer 
and ask about the 
Extended Service Plan, 




BHiVn Kfeaift! 
ih^SOi fOftO 



FORD LTD 



FORD DIVISION 





HflOj-Mile 1st. Range; 400-Mile Est.Highway 
Range. Based on LTD's 20-goHan gas tank and 
EPA mileage estimates. Your range may 
differ. Actual highway and California forge 
will probably be lower, 




Automatic Overdrive 

Option, First fully automatic 
transmission with the 
benefit of overdrive on an 
Amerlcan-bulll car. 




LTD Luxury. Optional Interior Luxury 
Group shown with rich velour cloth, 
available in super-soft vinyl or 
optional leather. 




Cargo Boom, With the tailgate 
down, you can octualty slide 
In a 4' x S' sheel of plywood 
, , , Hat. 




3-Way Tailgate. Dual Facing Bear Seats, Tailgate swings open like a door 
or down like a pfottomn, Dual facing near seals, an exclusive Ford Motor Co, 
option, provides seating for two or on extra 7.7 Cu. ft. of under floor stowage 
(with sect Cushions removed!. 






STURDY LATHE STAND 



U twJ shop items cun often be 
picked up at tup: sales and es- 
tate auctions for h «ong. The lathe 
stand shown here was acquired by 
PM reader and contributor Guy 




Lstho tlnnct In rained to preferred work 
height (50 In, to cenlef) with wood bdocka 
and leveled with 1Vk-lrt. t a heel- lead shim*, 




Lau La rd liuin ihe estate of an ama- 
teur machinist. We felt that the sim- 
ple, sturdy design was une we should 
share with our readers. 

Although the stand was originally 
made for an Atlas lathe, which mea- 
sures 11 xl7x34-m., very little work 
was required to adapt it to the small- 
er Myford lathe shown in the photo. 
Two layers of plywood: provid- 
ed a sound table, and wooden blocks, 
bolted to the door, brought the cen- 
ters to Ji good working height. 

When you dimension the stand to 
suit your lathe, the length of cross 
members (A) should he such that the 
lathe's headstock is directly above 
plate £ and the tailslock rests above 
plate D, Adjust the lengths of the 
three uprights so that the foot 
plates can he mounted directly to 
the floor while maintaining a 50-in, 
(approximate) center height, 

Welded-ste*®! construction 

The drawings give all pertinent di- 
mensions for the stand. Construc- 
tion is of steel pipe and steel plate. 

Cut all parts to lengths shown and 
assemble by welding them. Be sure 
that the top plates end up level and 



in the same plane. Un-hand 
materials can be substituted for 
those in the materials list (below). 

Even 2x3-in t rectangular steel 
tu bing (♦ 09&- i n , wall th k k ne sa) cou Id 
be used for a lighter stand of ade- 
quate strength, The heavier the 
materials, however, the quieter and 
more vibration-free the perfor- 
mance,— Joseph ft. Pmvey, Annin* 
tant Home and Shop Editor 

Plans offer 

Metalworking projects, such as 
this lathe stand and the filing stand 
on page 55, require a lot of cutting, 
PM offers plans for a low-cost, power 
hacksaw for $3.75 postpaid. Write to 
Popular Mechanics, Dept, JP58G, 
Box KM 4, Radio City Station, New 
York, N.Y. 10019. 





MATERIALS LIST— LATHE STAND 
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TABLE MOUNTING 
HOLES tAS AFQ'GJ 



\ e-w 



DETAIL I 



13-3/4' 



-F FOOT MOUNTING 
HOLES IT VFlCAL 
THREE PLACfSl 



DETAIL 1 



NOTE: ASSEMBLE 
BTWi LOING 



4-i/a - 



4-UT 



33 ' 



APPRO X 



SEE 

DETAIL 1 



1 0,A. 
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TOOL CADDY FROM SCRAPS 



R epair jobs around the home 
often require trips back to the 
workshop for forgotten tools or sup- 
plies. The tool caddy here should 
eliminate such wasted time. It not 
only totes a wide assortment of 
tools! but also organizes fasteners 
and spare parts. Since the organiz- 
ers are interchangeable, you can fit 
out the caddy for specific tasks. 
Construction of the caddy is sim- 



lagenious tool c*d- 
dy organ l'»t ham- 
mer,, hacksaw, 
htckuw, rutof, 
taps maasura and 
other hand tool*, 
aa wall as suppjlts 
Ifks taps, plus, and 
s wida assortment 
of washers and 
rsstsnsrs. 





The rnodular too I sod supply organ iisrt{1) that maks up this cad- Inside the larger can. Use three small belt*. I2tr apart and In* 

dy ere cleverly made from coffee- and toup-ilu cans. First glya p stalled Just below upper dm lo servo as topside spacers (3). Then 

hardbosrd disc to the smaller can s bottom (21 to keep It centered flit a glass jar with supplies and place In the email can (4k 



pie, but attention must be paid to 
the clever latches and retainers for 
the saws and hammer. The hammer, 
which also serves as the caddy han- 
dle, is held in place by pipe strapping 
at the handle end ami by a spring- 
loaded latch at the neck (gee detail 
in plans). A strap and buckle or an L- 
shaped steel bar installed in slots 
cut above the hammer's neck in the 
cradle will also work. The protrud- 
ing end of corner brace (U) keeps the 
hammer from sliding forward. 

A machine screw (M), brazed to 
the corner brace, serves as an an- 
chor for spring P. Two chain links 
(G) fasten to the spring and engage 
the blade-tensioning bolt on a hack- 
saw. A similarly devised hook se* 
cures the hacksaw at the other end 
of the caddy. Instead of chain links, 
a hook bent from hanger wire en- 
gages the saw handle. — -Fred Haiti 
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MATERIALS LIST— TOOL CADDY 
Ha. Wat and **ortptton iw«l 
i -* * Wfc X IffW hHKttxjarrt [c*My bawl 

1 1* m 1 X 12H" pin* {uw ttaloar &IH| 

2 hilhji 1 ZH' baKRwwd {u*-htf do« 

■xml 

i \ x 2H k IHr toartM iNamnw ohmi. 
undweb % pim b*Nr**n 2 jmo*i oi 
H' fianDoard 

1 Jr K4 itrapplnfl (hmiH *ataJn*r> 

2 « Lapins 

1 S hr* PMC* of chain dQ crid> on imdiuxl 

1 tux* bc*t From tiirr w* • ;ta calcfi on 
feriiuwt 

0 *" d(. r*na 

1 Md-dcwiag ciunat hln^t 

1 W -20 * 1 Vi' rnactijn* m» in] 

wiifw 

2 * 3 a k i v rwttr* *>*w 

1 1 No S-32 k W <r«fnhi icr*w 
22 NO B-3? h*K Out 

11 No A AdttUfeHtfl loch w«#i* 

1 11 # iiirw 

2 No ft-32 w-nQWl 

2 1 ' o.i 11*1 *i#h#r 

30 W No Slh Krw 

1 NO £ pan-head atrow 
1 Donw bnw» 




54 POPU LAR MECH AN ICS- 



TIP-PROOF VACUUM DOLLY 




MATERIALS LIST— VACUUM DOLLY 

Kty No S>n ind dwliritgfi iiwl 

A 1 to X ITU' d> plywood fttM) 

0 1 * k 411 h fl' plot i>m«l C*U*r h*PpOrt|i 

0 2 Ai k 2 m 20ft' (rid*" ISUM* iHJilodr 

0 1 ft' IPT * 3' At tutor' 

E 1 H-PT connector' 

F 1 to" IPT nypto- 

a > to,- EFT Ewr *anyfl ' 

H 3 W20 k 1 14* nMdwi* Htow. flUl, rill* ' 

1 3 k T mBcnire HCfew. nut and wUhar" 

i i %. . 2 K S' pin*" 

ft 2 ft-JO * 3' fa machina Krpw. nut and 

wnAar** 

L 2' w 4“ ft- da. piaiv or siwn-iyps cjsl*! 

M 3' or 3" ft-W m 2ft' irueftlrm tc/pw. nut. trisiw 
H t ft' IPT waria ™a 

O 1 ft' IPT r 2to- mppt* 

P T ft' IPT ■* SKF Men* 

0 1 ft' IPT pip*, kPiQlh i» lull 

R 1 ft- IPT ■ *f 

& 1 ft' iprr n (- pipe (tftrpwJ Ofia and ®r#yj 

T t ft' IPT o»r#?ia 

U 1 ft x ft k 2* ilxap Fan 

V 2 No ft- 32 * ft' tti machui* *cr*w 

W 1 No 1&-32 I hun-ti «r*w 

X 2 ft-20 x 3“ lit maeftna ion. nut, wailftr 

# 3 -w<imi dotty only 
*■ d-yFi**i doft only 

Not*: II neenHury, rhamjB. U>*fimam,nniorn< Rl*»-Rli A and 
O to sufl your Own shop vkSuum 



T he two vacuum dollies shown 
here were designed to roll over 
typically cluttered shop floors with- 
out tipping over, Large-diameter 
casters and a wide span between 
wheels do the trick. 

Construction is basically the same 
for both versions. First cut the ply- 
wood disc to the diameter of the re- 
cess in the bottom of your shop vac- 
uum. If your vacuum, has no recess 
or if you desire extra stability, plan 
to add the retaining blocks (J) shown 
on the four-wheel dolly. 

Cut the caster- support member* 
and bolt them to the plywood disc. 
Ins-tall the casters and check to be 
sure the dolly platform is level, 
(Editor's note: Although stem* 
type casters were used since they 
were on hand, plate-type rasters 
would be better. Cut caster supports 
(C) to suit the plates.) 




The length of the pipe upright de- 
pends on the height of your vacuum, 
it should terminate about 6 in, 
above the vacuum's top. 

To install the rim-clamp assembly, 
drill and tap connector (T) as shown 
andjfJr'rfc it onto the upright pipe (Qh 
Attach strap iron <fj>, which has 
been bent to suit the vacuum's top 
rim. Install the thumbscrew (W) to 
lock thr clamping assembly at the 
proper height. To remove the vacu- 
um from the dolly, simply loosen the 
thumbscrew and slide the connector 
and strap clamp off the firm — C-E* 
Banitttvr 



UNIVERSAL FILING STAND 

T his stand will let you get that c 
’*just right' 1 angle for many fib ji 
ing jobs. It has two adjustments— p 
the ball for fine and the yoke for b 
coarse adjustments. e 

AH materials used to build the t 
stand were from the junkyard ex- 
cept the ball hitch, which came from g 
Sears. Roebuck and Co. The yoke (j 



came from one half of a universal 
joint from a semitruck, Although no 
part size in critical, some parts must 
be matrhed together. Use the lurg- 
eat and heaviest parts you can find 
to increase stability. 

Start by cutting and welding to- 
gether angle iron to form the legs 
(A). Then position and level the 



three legs and lightly tack them to- 
gether at 120* angles, Insert the cen- 
ter post, square it up, and tack-weld 
it, Recheck for squareness and then 
finish welding. 

An adjustable-height office chair 
was used for the seat Put bushing 
(Cl ) in one end of the scat support (C) 
and drill it out to fit the adjusting 
MAY I960 S5 



screw on your chair. Weld the other 
(flattened) end to the bane as shown. 
Next, weld the brace between the 
center post and the seat pioftt and 
add the two foot rests. 

The rack for the tool holder is a 

tray from a refrigerator with its 



ends bent up. Set the tray on a stool 
to hold in place while you're welding 
the braces. 

Make borings in the universal 
joint (I) and pin(J), Add collars ( K)to 
the pin Cone welded* one threaded) 
and complete the head assembly as 




Filing stand com bines universally adjustable table tor vise, a handy tool station end * »it 
that rotates for desired comfort and mo bi lily, all combined Into a single, useful unit. 



shown in the plans. Note that when 
you make the final burin# of the 
socket with tool (S), it must match 
the hall's diameter. 

Bolt the channel iron table (0) to 
the head (M) and mount your vise. 
Finally, position the handles so they 
are pointed away from the operator 
and will not be in a position to inter- 
fere with the use of the fitin# 
stand , — Willard Martin. 
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MATERIALS LIST— FILING STAND 
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I 12 x 1SW itffqpmti tray | 1 doI aubcm) 
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OHILL AND COUNTERSINK 
FOR 1 tir FH SCREWS , 



l-G/32" 

RADIUS 



I” RADIUS 



3.1/3™ it S 
THREADS 



FLATTEN 
SIDES 
TO FIT 
BASE 



T‘ LENGTHS 



REMOVE TOP 
FLANGES and 
CENTER WESS 
TO FORM 2-1/3 w 
□IA. RECESS 
FOR POST e 



l &/33 H 

RADIUS 



MB/ir ±a 

THREADS / 

1/2" * 20 

* 12 THREADS THREADS 



2ft/32" MIN. — ■*— H j 

1-6/32" MAX.— 4* J 

SOCKET CUTTING TOOL, S 
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TO fit vi&£ 



1/2*' k 30 

THREADS, 
V DEEP 



3/16 



J-fc/ie" oi a 
HALL 



11/4"* 12 
THREADS 



DETAIL PIECES L AND M 
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CIA 

DETAIL PIECE 
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Deluxe sell-propelled mower makes the 
job even easier. 411 the features ol I he 
Deluxe- model, plus a handle^ moulded 
drive control. Doth lawn mowers are 
on salo at over 1,000 K mart stores 
across the U.5.A. 



Deluxe power 
mower with 
grass catcher \ 
Included, Rear 
discharge \ 

makes maneu- 
vering around 
trees, hedges 
and fences easier 
Cuts d clean path 
30 inches wide to 
make short work 
of mowing, oven 
wtth tall gross. 

Five positions lor 
the height that's 
right lor your lawn. 
3f4-hp engine wtth 
handle- mounted 
throttle control. 
Lactone muffler 
helps keep your 
mower quiet and 
your neighbors happy. 



SALE PRICE 



SALE PRICE 



Quality at a Kmart price. Nice 



The Saving Place 






I — 



JOHNNIE WALKER RED 

THE WIGHT SCOTCH WHEN ALL IS SAID AND DONE 









SCIENCE WORLDWIDE 




Sluctonta achieved high productivity In th* underwater conditions simulating outer apace. 



Weightless work 

Underwater research by a group of 
students suggests that in some ways 
it’ll bo easier to build structures in 
space than skyscrapers on Earth — 
provided the space workers dress 
right 

The students, from the Massachu- 
setts Institute of Technology,, built a 
large tetrahedral structure in the 
1,3-millian-gallon tank at NASA’s 
Marshall Space Flight Center. The 
tank simulates the nero-gravity en- 
vironment of space. 

Results of the experiment are cn- 
cou ragi n g fo r th e f 14 tu re of co n strut 1 
tion projects in space. (See Owr Next 
Steps m Spate: Zero-G Factories 
and Asteroid Minen t page 114, June 
’78.) Graduate student Dave Akin 
told PM that even when wearing 
bulky spaces nits, “people are very 
productive — a factor of 10 more pro- 
ductive than people doing equiva- 
lent tasks on Earth, for example as- 
sembling the ateel girders of sky- 
scrapers." Weightlessness hikes 
productivity, he said, "because 
there's no effort holding the pieces 
up. All you’re doing is maneuvering 
them into position,” 

But simulated space work had its 
problems for the seven researchers. 
The main problem. Akin reported, 
was ill-fitting .spaces u its, borrowed 
from astronauts. Akin sprained a 
finger just trying to jam it into the 
glove of Vance Brand's suit. 

Student Mary Bowden all but dis- 
appeared in Owen K. Garnett's 
space garb and had to put on thickly 
padded underwear to fill out empty 
space inside, 

The student research comple- 
ments Sky lab studies showing that 



weightless trews lose little muscle 
function if they work out on tread- 
mills, bicycles and other gym gear 
aboard their spacecraft. 

Shouldering the robot's burden 

Another approach to apace con- 
struction, of course, is to let robots 
do it. 

Dr. Delbert Tesar, director of Lhe 
University of Florida's robotics cen- 
ter, thinks it's possible. Tesar told us 




Teur's mechanical shoulder: Future ro- 
bots, hardly moving, might fid In surgery. 



some future astronaut might build a 
model of a large space structure us- 
ing a computer display while robots 
duplicated the construction in space 
vising full-scale parts. In another ap- 
plication, microsurgeons of the fu- 
ture might hook themselves to a ro- 
hotic three-inch- long arm. If the sur- 
geon moved his hand an inch, the ro- 
bot would move a thousandth of an 
inch. Stepping down human actions 
would greatly increase control in 
delicate brain operations, Tesar 
said. 



Te sar's lab is developing robotic 
parts, including a strong mechani- 
cal shoulder with the ability to du- 
plicate the roll, pitch and yaw of a 
human joint. In a robot- microsur- 
geon's arm, it would be shrunk to 
the ftiite of a dime, 

Riling the trough with energy 

A new' trough -like solar collector 
with a curved hack like a funhouse 
mirror has achieved record efficien- 
cy in converting sun power to useful 
thermal energy. 

Bandia Laboratories' parabolic 
collector converts 60 percent of the 
solar energy striking it Into 60£> n F, 
heat in a receiver tube at its focus. 
Until now, the highest efficiencies 
recorded from such trough-like col- 
lectors has been between 40 and 50 
percent. 

Key to the collector's success is a 
highly reflective (and at Lhis point 
expensive) 1 glass, according to San- 
diids Sum Martin. Why does most so- 
lar energy bounce from it without 
getting lost in the glass? A spokes- 
man for the mirror’s maker. Corning 
Glass Works, said it contained less 
energy-absorbing iron than other 
mirrors. 

Senseless sentences 

If you read a sentence that makes no 
sense— M He spread the warm bread 
with socks," for instance— a distinc- 
tive tremor appears in your brain 
waves when you trip over the incon- 
gruous word. 

That's the finding of University of 
California researchers Marta Kutas 
and Steven Hill yard, who flashed 
odd sentences ("He took «, sip from 
the transmitter”) at subjects wear- 
ing aca Ip electrodes, Discovery of 
the brain-wave tremor could help 
therapists find nut whether people 
with reading difficulties are able to 
comprehend what they road. 

Presumably, this new tremor 
could also he used to determine 
whether proofreaders are perform- 
ing up to socks, fW 
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Professional cabinet makers think so! 



When you use these screwdrivers, 
you're in good company l 

The large oval handle, of polished 
Beech, gives you increased torque. 
The forged chrome vanadium blade 
is ground flat where it enters the 
ferrule, so that when you need even 
greater torque, apply a wrench, 



The flared tip is taper ground on 
both sides to insure accurately sized 
blades. They are beautifully made 
tools ro be used with pride. Isn't it 
about time you owned 3 set of tradi- 
tional Cabinet Makers Screwdrivers? 
Money-back guarantee, of course. 
Mail coupon today. 
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More 
tomatoes 
from less 
space 




Grow-riog system nas boosiod tomato han 
vast 2 SO percent tor many, maker say a. 




Six-sided grow ring, tilled with organic 
w** 1 * from yard, garden and kitchen, acta 
as a com poster and Irellle tor plants. 



A j? row -ring: system has five ad- 
vantages over conventional 
ways to grow tomatoes* First, it is a 
receptacle for organic waste, Sec- 
ond, it decomposes the matter aided 
hy composting flakes to provide rich 
humus. Third, it acts as a moisture 
hank to help keep plants from with- 
ering in heat. Fourth, it serves as a 
trellis for vines. Fifth, it increases 
yield — all in about 20 sq. ft. 

Six 18x48-inch panels, compost 
flakes, organic fertilizer and manu- 
al coal $42.95 postpaid, from the 
Kinfter Corp., 6860 Cloud Dr., Eden 
Prairie. Minn, 65344. — J.P. 
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HERE COMES SK1I5 
BOAR GUN! 




This exclusive new fast-chargin' cordless drill 
and screwdriver comes loaded with power 
and features to blast through big jobs. 



(' \ Powered for the profes- 

sionalE Made tough, forthe 

W t Jmmfrn pro who uses a drill more than 

any other too!. Made powerful, 
to work long, hard hours every day 
f 4 “and recharge in just one hour. 

Made with features like variable 
St speed and reverse, for driving 
and removing screws and tough 
drilling jobs. 

Skil's Boar Gun Model 2016 drill/ 
screwdriver has Dual-Torque: two powerful 
gear ranges that maximize power at the chuck, 
"High hF delivers D to 750 rpm for high speed drilling ; 

■'Low" provides 0 to 250 rpm at high torque, for tough drilling 
and driving applications. 

Boar Gun drill/screwdrrver recharges in justone hour, 
thanks to Skfl’s remarkably efficient Power Paks. With a pair, 
you'll be able to rotate 'em and drill all day— with no delay. 

Plus, each Power Pak can be recharged up to 1 ,000 times before 
you replace their long-life batteries! 

See Skil's 3/8th-inch Boar Gun Model 201 6 drill/screwdriver 
with Dual-Torque (mfgs. sugg. retail: £99.95), and models 2008 
and 2012, with single torque ranges (mfgs. sugg. retail: $89.95), 
at your participating Skfl dealer. All models include one Power 
Pak and charging unit. Now you can do it with Ski!— and save. 
With the too! It took Skil to build: Boar Gun Cordless drill and 
screwdriver! 



Do it with S0(fL. 



WORKS ANYWHERE, WITH POWER TO SPARE 



Power tb drill hundreds Drill* In rnelttF- 

of hole* in hardwood. Viriabla apaad for 
Varlaolf rnpwo and I»»™. tough tcrawdriving 



CAR CLINIC 

SOLUTONS 
FOR MECHANICA 
HEADACHES 
BY 

MORE SCHULTZ 




Positive reaction 

I have a 1976 Ford F15Q van that's 
equipped with a positraction rear. A 
dealer told me that changing the lu- 
bricant m the rear involves pulling 
the rear axle. This would cost $ 90 to 
$120, Is the dealer right? — Joe Gal- 
vin Jr, f Taylor, Mich, 

Yes, To drain the fluid from the 
Ford positraction, you have to re- 
move the two rear wheels, pull both 
axles from the differentia! carrier, 
remove the driveshsft, remove the 
bolts and nuts* holding the carrier 
assembly to the housing and slip the 
carrier as sc mbly forward. Fluid will 
then drain. 

Now, let me ask you a question; 
Why change fluid? Ford doesn't rec- 
ommend that this he done unless flu- 
id has been contaminated by 
water, 

I hope you aren’t confusing the 
poaitraction on your van with the 
one on the KZ50, which is a Dana 
axle. The Dalia axle should be 
drained every &090 miles* if the vehi- 
cle is operated under severe 
conditions or is used for towing. But 
there's* a provision made on the F260 
to case the job of draining. Just re- 
move the axle rear plate. 

Well, shut my mouth 

Regarding the inquiry of Sam A fa sea 
in the February Car Clinic: ft is 
doubtful that the problem with his 
GM an to key is caused by a "burr" 
of course, the key is being 
used for opening paint cans. When a 
key is hard to turn., especially a GM 
key* it’s probably been made at a 
hardware or drug store. 

If it does not happen to be an nrtp- 
iarif GM key or an accu rate duplicate 
made by a locksmith, it should be 
thrown away , If the key Sam has in 
a n origi nat or a n accu ra t e dupl icti te . 
then it may be worn excessively, In 
any event , a locksmith can make a 
new "original" from the improperly 
made or worn key,—Ruatell W. 
Rackliffc, Rackliffe Lock & Safe, 
Westbrook, Conn, 

1 hate to say it, but thanks for 
locking this up for us, Russ, 



Pop goes the grommet 

/ have a problem with tke shift link- 
age of my 1 979 Dodge Qmn i f man wof 
inansmissici«l. Qn five separate oc- 
casions, something popped out and 
the shift stick became completely 
loose. Whatever gear the trawsmis- 
ffioft Mias engaged in was the ^etfir the 
transmission stayed in. The dealer 
blames bad grommets at the pivot 
points and says he can't make re- 
pairs that will last more than several 
thousand miles . Help. — Ernst Stei- 
nert, Peo ria , III. 

Grommets it ig, but there's some 
new information outlined in service 
bulletin 21-31-79 that your dealer 
may not be aware of- His parts books 
list two grommets. 

When he sets about replacing s 
damaged grommet at the forward 
end of the shift tube, he must use the 
grommet having part No, 3467791. It 
is green. The other. one (part No, 
5311 845) has a natural color. It, or 
the green one, can be used at other 
pivot points. 

Installing grommets properly is 
important. Before installing a new 
grommet, inspect the hole from 
which the old grommet is taken. 
Clean off burrs, but be careful not to 
enlarge the hole. Apply a thin layer 
of grease to the inside of the new 



grommet so the shift tube can be in- 
serted easily. Grease also reduces 
friction as the tube shifts. 
Incidentally, the problem and re- 
pair apply to 1978, as well as 1979 
model Omnia and Horizons, 

A problem is born 

Nine months after buying a 1977 
Pontiac 5 unbird (151-cu*-in, en- 
gine), the gasket connecting the ex- 
haust pipe to the engine startedleak- 
ing , It was fixed, under warranty. 
Ten months later, same thing , Ajain, 
it keos fixed. This time the service 
manager told me there had free*! 
many complaints like mine, and that 
gaskets were defective , 

5 ise months later , another leak , 
This time I'm told I have to pay for 
the repair , which is totally unfair 
since the trouble wasn't fixed correct- 
ly to begin with. Besides, why should 
the consumer have to pay for an in* 
herent defect? — Jerry Homola , Lo- 
rain, Ohio, 

Good question, Jerry, You 
shouldn't, And I don't think Pontiac 
expects you to. Tell the dealer to call 
a factory representative and have 
him j udge the case. When the repair 
is made this time, it should be per- 
manent. Pontiac has come up with a 
new repair procedure, issued in 
Sept. 1978, for the ’77 and ’78 Sun- 
birds. Tell your dealer to check his 
repair literature file for details. 

The repair involves a newly de- 
signed exhaust manifold-to-head 
gasket (part No, 19000187), and the 
following repair technique: 

1. Make sure all surfaces are 
clean, 

3, Make sure the intake and ex- 
haust manifolds are in the same 
plane, If they aren't, separate and 
reassemble them, 

3, If leakage has been going on for 
some time, as it has in your case, the 
fPtoa-.se turn to page &JJ 



Rub out 

It you think (hat all ol what is' said about 
lacfcrabfrt stalls ruining liras i& hogwash. 
listen lo lilts . 

According to Tom Ford, who is manager 
of radial lire engineering at Goodyear, “In 
testa, our radials are run 6O,QQ0 miles and 
more, when vehicles and tiros are maintained 
correctly." 

However, in a single wheel-spin- 
ning acceleration maneuver, a car 
owner can wipe as much as 1000 
miles of useful (read life oH a tire. 

To those of yoc out there who still 

insist on making quick, screeching 

getaways, i say. "ft's your money, 
pat. 1 ' 
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Warning The Surgscn General Has Determined 
That Cigarette Smoking I; Dangerous loVour Healtli. 



Some men taste it ait 



taste. Solid satisfaction! r- 
Only from the Camel Fitters 
blend of Turkish and domesti 
tobaccos. \ 







CAR CLINIC 

(Continued p a ge 62) 

exhaust manifold may have warped. 
If sOj replace it. Also replace the 
K FE (Early Fuel Evaporation)! insu- 
lator. 

4. Make sure all fasteners are 
tightened to the torque specifica- 
tions given in the service manual. 

Runaway rumor 

Did you know that 1 97? -78 VHV are 
prone fa run away, and fare’s noth- 
ing you can do to shut them off? Well, 
VW does and it's not telling anybody. 
People have been hurt , so I hope this 
saves someone — Anonymous 

It isn't 1977-78 VWs that are in- 
volved, IVs 19*76-78 Rabbit and Sci- 
rocco models with standard trans- 
missions. The problem arises in 
those cars with radios because of im- 
proper sealing of the hole in the 
fender apron through which the an* 
terms cable is routed. Water 
splashed by the front tire can enter 
the ear through this hole, trickle 
down the antenna cable and enter 
the fuse relay board. This could re- 
sult in the starter being activated, 
which may cause the vehicle to tnovt; 
if the transmission is in gear and the 
parking brake isn’t engaged. The 



water might also cause short cir- 
cuits that could lead to fires. 

The company announced a recall 
last May. The repair involves seal- 
ing radio antenna cable holes and 
replacing fuse relay boards that are 
corroded. According to the National 
Highway Traffic Safety Administra- 
tion,. three related accidents have 
been reported, but no injuries. 

Boiling over oiling 

Parted on the inside cover of my 1979 
Mercury Capri owner guide is an oil 
usage caution which reads a* fol- 
lows: 

l *To give your engine the pro- 
tection against wear, use only oils 
with the API marking on the contain- 
er ofSE, SE-SD, SE-SD-SC or SF 
where available. DO NOT use any oif 
showing CC or CD on the container , 
including SE-CC orSE-CD. This in- 
fontoation supersedes the oil usage 
information contained in the Owner 
Guide.” 

Most major brands of multigrade 
oils are marked SE-CC or SE-CD. 
Furthermore , my dealer and the 
Ford Motor Co , regional! office say 
that these oils won’t harm the engine. 
Wka’s right? Who's wrong ? What 
gives ?— Alfred Thompson, address 
not given. 




Jam session 

If access to the oh (filer 
on your Omni or Hori- 
zon has been a prob- 
lem, Man. John E. Marti III 
of Kirtland AFQ, N.M., can 
help. 

Maj. Merfz says, "As you know, the oil filler 
cl the Dodge Omni is jammed: between the 
radiator and engine block. So wouldn't you 
know it — when the dealer did the first oil 
change, oil was leaking From around the filter 
when i go! the car back, because the dealer 
couldn't got the filler light enough 

"I have iwo types of otl-liller wrenches, but 
couldn't get either of them Inio lf>e confined 
Space, because the bands are too wide, 
WeH, I solved the problem. I cut slits into the 
sides at Ihe lop of a one-tool-long piece of 
1 Vj-inch scrap plastic drain pipe and jammed 
a loop of liar, flemibae 
nylon Strap into 
ihem. I sltp the loop 
over the filter and 
twisl the prpe to 
get Ihe Strap 
light This al- 
lows me to 
lighten and 
loosen |he fil- 
ler easily. 

PLASTIC 
P\H 






When you’re ready tog 

Grass too crabby? Flowers too weedy? Don't despair. Plant yourself 
at SENTRY HARDWARE. Our friendly experts have a harvest 
of ideas and advice to make your outdoors great, again. 

And a bumper- crop of products at down-to-earth prices. 



E0 Beta Rain Snap Pak with Free Snap Connector (ii 
B GHHO* 20 Foot POWERLOCK Tape Measure, (PL320J 
[£;] SENTRY M inuteman' ' ' 50 Foot Rubber/ Vinyl Hose, i tzfl- 600 
iCD hudson BUGWISER* 3 Gallon Sprayer. (CSSOSE) 

E D U&tu n ' Dual Power Hedge Trimmer, (2090) 

[F] ‘ jet Spray Oscillator. [n-o&&a> 

■SMHto 1 Quart All Stainless Steel Bottle. 

(24MSl ^ 

IBD ENERGIZERS '' New from Eveready, your .-W 

choice, 9 volt, and "C" or 41 D" Twin Packs. 



SENTRY. When you’re ready to do-it-yourself. r* 

Hardware Check Ihc Yertltfw under HurcfwijrD (Of Ehc SENTRY Mori? ncvc&l VOU | / 

IfitorB-atnit in becoming ,j Sunny Mqnjwflri" dealer > CorUuc! us ,ii Sunny HtvdWii'tr Corpwatiori Cliwflilfld, Oh*} 44113 C2£ 
l4w^lMfi£)is#U»wn in IHo, Mtver1j#«nwnl 4tVMHtH< From |Mf liCtpktmf SBfilry dMfcf ft tinty Of tor bkpwbk ?4lh 1940 Thft 4,400 Senlrv dtulamown Ilnur iter*!! 

rimv I llrt'.r mnrchiuw.n ahfJ sfll Ifttur uwn tuiei". rtHrin mjv b* vjir iiiutim, m pfMuCU. WiUMjurt qunni irfisjKnipriCBii w uvkvidujii »Idmh 
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The Dry Look leaves hair feelin g 
as soft and natural as it looks. 

The Dry Look gives you more than a great look . 
If leaves your hair feelin g soft and natural, too - not too stiff, 
The Dry Look In pum p spray or aerosol — with a formula that's 
right for your hair. Get The Dry Look... and don't be o stiff! 

■ Th* £<nn« TO 




,h Whet gives” ss, confusion. be- 
cause too many people, like your 
dealer and regional office, are 
putting in their 2 cents* worth. Ac- 
cording to Ford Motor Co. in Dear- 
born, Mich,, cars built with 2,3-liter f 
four-cylinder engines from 1974 
through 1980 should absolutely not 
be fed any oil that is rated for CC or 
CD use. 

Originally, the recommendation 
resulted when it was found that pre- 
mature camshaft rocker-arm wear 
was occurring in 2,3-liter engines in 
models from 1974 to early 1978, The 
trouble sterna from the fact that 
some oils don't possess sufficient 
zinc to compensate for the high load 
of the valve springs, and the fact 
that the rocker arm a are coated with 
phosphate. 

In fact, this is a whole mishmash 
of chemistry I don’t want to get into, 
but I do w r ant to emphasize that 
Ford is extremely concerned about 
the oil you should and should not use 
in your vehicle. 

According to engineers I spoke 
with at Ford, there was & change in 
val ve-spring loading beginning with 
late r 78 models, and the phosphate 
coating has been removed from the 
rocker arms. Still and all, oil rated 
CC or CD is not to he used in the 2,3- 



liter engine since, Ford fee la, it 
doesn’t “provide sufficient wear re- 
sistance/’ 

As for your statement that “most 
major brands of multigrade oils are 
marked SE-CC or SE-CD,” I haven’t 
counted them, so I can't really say 
for sure. 

However, in service bulletin 19& 
<10/31/79), Ford lists over 200 differ- 
ent oils which have been tested and 
found suitable for use in the 2.3- 1 iter 
engine. Every Ford and Mercury 
owner who doesn't know which oil to 
use should ask a dealer to consult 
this service bulletin. 

I’ll let you in on something else. A 
new generation of oil (API classifica- 
tion SF) is supposed to be introduced 
this year. 

It supposedly will offer better 
wear protection and oxidation sta- 
bility than current Oils do. When 
new SF comes on the scene, Ford 
will recommend that cars and 
trucks, no matter what engines they 
have, switch to it. 



GOT A PROBLEM WITH YOUft CAR? 

JuSf-iifc fetor aftouf it Sencr ^ <jy Qsfion rathe Car 
Cm C, Poplar iW^rtamcs, 224 West 57lh St, New 
Vort, iV.V, IG0J0, Wh#* telfwt cannot tw answered 
Indfvidustty, problems lft*f *f* Of ?*nw *1 ftftresf wif 
fra published in Eta criumn 



Safety and service tips 

■ In case you haven't heard. Daisun has re- 
called 1975-1979 2S0Z models and 1977-79 
010 models so lhat their dealers can correct a 
detect that could be a safety hazard during 
cold weather. 

Low temperature coupled with high humidity 
produced by the btowby ventilation system 
may causa a slicking throttle condition that re- 
sults in a prolonged nigh idle. This could be 
dangerous on snow- or ice -cove red roads. So 
right now. during warm weather, is a good time 
to have the repair done. Some 295,710 cars 
are involved 

■ If the aluminum aincanditioning compressor 
mounting brackets in your 1980 Horizon or 
Omni have cracked, turn ihem in for new stool 
brackets, Chrysler says. Service bulletin 24- 
0£-60 authorizes your dealer to make the 
change. Two brackets are involved: front and 
rear, 

■ if the hood on your 1979 Jeep Wagoneor, 
Cherokee or iruek binds, here's a simple way 
to slop the trouble. 

Slart by removing the hood release (it's held 
by a single shoulder bolt). Lubricate the shoul- 
der bolt. Place a flat washer and a nylon wash- 
er on the upper aide of the hood release, and a 
wave washer on the bottom side of Ihe reieese. 
Reattach Ihe release. Drill a new spnng anchor 
bole 14-inch {center to center) outboard of 
the old hole , , . there to the left of the 
old hole as you Face the vehicle Mow attach 
the spring. PM 
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Its GMCs Indy Hauler. For the fifth time, we re pioud to be the official Indianapolis 500 truck. 
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velocity, compared with 1200 to 1300 
fur the high-velocity, lung- rifle hoi- 
lowpoint, Energy jumps 42 percent 
from 142 foot-pounds for the high- 
speed* J png- rifle slug to 202 foot- 
pounds for the Stinger. The lighter 
bullet is moving faster and the basic 
law of physics applies — kinetic en- 
ergy increases with the square of 
the velocity* 

The bullet is different, as well as 
lighter, and is made by a completely 
new process* As with all commercial- 
ly loaded lead bullets, the slug is 
formed by swaging rather than cast- 
ing, squeezed to size and shape hkc 
toothpaste. To prevent barrel lead- 
ing and explosive breakup on im- 
pact, the hollowpoi nt bullet is elec- 
troplated with a copper jacket* To 
achieve controlled expansion, the 
jacket is die-cut into what CXI I calls 
a Penta point* 

Other entries 

Shortly before CCPa Stinger* Win- 
chester produced the Dyna point, a 
high-velocity, long-rifle cartridge 
with a tiny dimple in the nose* giv- 
ing greatly improved effectiveness 
on varmints* Then Winchester came 
up with its own hyper velocity .22* 
the Xpediter. It puts out a 29-grain, 
L u ba loy -copper-coa ted h oil o xv poi nt 
at 1680-f.p.s. muzzle velocity and 
l R2- foot -pound muzzle energy. 

Now Remington has come along 
with the Yellow Jacket, with a in- 
grain, truncated -cone, hoi low point 
bullet at 1500 f.p.s. The slightly 
heavier, slower bullet has 165 foot- 
pound of impact energy. Any of 
these potent pest eliminators cost 
about 50 cents more a box and give 
an inch or smaller target groups at 
25 yards from guns that like them. 

Specialties 

While the new hot cartridges grab 
the limelight* .22 shorts and long ri- 
fles hy Winchester, Remington, CCI 
and Federal are still the biggest sell- 
era. Shorts produce almost the same 
energy at 25 yards that long rifles 
do at 100. and are quieter, fratlery 
loads with frangible bullets that 
break up into lead dust on impact 
are even quieter and cheaper. Old- 
time BB and CR caps are again 
available, and are good for informal 
target shooting with a suitable 
backstop. In an effort to create .22 
shotgunning for hack-yard trap and 
skeet with junior-size clay birds* 
long-rifle loads with No. 12 bird shot 
were introduced and, known as 
snake loads* are still available. 

With prices of everything going 
up* ,22a are still the cheapest way to 
enjoy shooting, J"* 



PRO GLAZE 



FOR THA T 
TOUCH 
OF GLASS 




i Send ms the amazing PftO GL4ZT 31 iU.Sfi each vfoi i 
| 52 CO stopping. Pa resident add E- - sales Lie II I a-'u not , 



cam rIhIeIy ssbdied *v !!' it I » ii return 0m unused 
portion and receive my money bri. 

Send to Pro Glaic 

112 Ohio R.vpr tilvd. 
Con -ay, PA, 15027 

tame 



PRO GLAZE IS NOT A WAX. . .IT IS A HARD POLYMER COATING 
THAT PRODUCES A SUPER BRILLIANT FINISH FOR YOUR CAR. 

Amaiing nt* super durable P f Q 
G I qic bands with your car's point 
(in*sh to form an impenefroble 
ce^omic-liko shield This is the 
tom* ■, t i.riLj piTOE«iive fin^h ob 
laiiied by b^olwsvanat car gloters 
Originally applied to no Cars ooly, 
tl now otters ihe same protection to 
olrter cqrs Pro GIqlc'i special 
blend of polymers actually bonds 
with your cor paint finish to ve it 
extra years of Iroable-free resis- 
tance to the ravages of all weather 
conditions. 

It is easily applied <n less thorn. ar* 
hour tmogihs! A brtFliorvr jhine ihat 
polishes arid protects your ct* For 
up to 3 years Merely spread Fro 
Gloic evenly over your car chrome 
irtr lyded The paiymer bonding ac- 
tion Starts immediately, penel rating 
arid eleartirtg ewOy dirt orwJ 
Let ir dry ond wipe with ej soft cloth 
The ceram< like sparkle oppeors 
immediately and thpi simply 1 




Adrt’ess , 
Dity 

Sure _ 



Jip 



M<f rHi-rk is enclosed | 
Charge ro my -Wosrer Cnurqe 
V IS A.'&anL oner legrd I 

Card t ^ 

Enipin3 i hori'ri<jti* 

S^gn Here . , , 



Pro Gteze 

‘The Choree of Professionals 1 




CONSERVEENERGY 




Call Toll Free 
000 - 257 - 7955 * 

For this FREE BOOKLET 
& Special Offer or Write: 

CEO 3Kfez? 



PEDAL POWER-Exciiin^ new powerful eteckic drive ter 
bikes Tames laugh hills. Be independent Shop when 
you want. Fits all bikes and adult itiKes. Easy louse 
andinslali Beal highgas prices Recharges ouer- 
mte a| home Travel 1 00 milts, lor a dim® 

Get yout exercise wilhoui &tnsm Pedal easily 
w:m motor engaged to help mpfove your health 
Visit friends Travel to worker nde for (un. Starts 
wilhoul pedaling Noiseless, ntm-poliu ting. Vir- 
tually maintenance-free operalion' 

Thousands in use today by senior citi- 
zens. studenis. housewives, workers, 
handicapped and professionals. Call to- 
day Of write lor free booklet with com- 
pfete de-tans on PEDAL POWER motors. 
Take-Apart Electric Bikes and Adull 
Electric Tricycles. 



General Engines Co. 
5776 Mantua Blvd, 
Sewell* NJ OSDBO 
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CB Telescope 



CI4 SATURN 
PHOTO 






C90 TELESCOPE 



For the photographer, astronomer naturalist, educator, 
or casual observer — Celeslron has established a new 
standard in superb telescopes and telephoto lenses at 
affordable prices (from $245), All feature large observatory 
type mirror, ; tens optics folded into a compact, lightweight, 
portable telescope or telephoto lens. Close-up detail borders 
on Ihe fabulous from celestial subjects light years away, to 
ships, planes, flowers, wildlife or people. Here is truly an 
instrument that allows you to view or photograph Ihe world 
around you, 

Free 4-page brochure or send $2,00 
for 32-page full color catalog on 
how to select and use a 
Celestron telescope or 
telephoto, 

Celeslron International 
2B35 Columbia Si , Box 357B4 
Torrance, Calif, 90503, U.S.A. 
Telephone: (213) 320-9560 

Dealer inquiries invited. 



HINTS 

FROM READERS 

Comer braces aid gluing 



. 




When I have to glue two pieces of 
wood together at a right angle, I 
u&(? a pair of perfectly square 
corner braces— without screws— 
to serve as a jig for keeping the 
setup at 3(T, Hold wood and brac- 
es together using either C- or 
spring clamps as shown, — Wafitfr 
E. Burton 

Clip holds index pin 




Holding a spring- loaded index pin 
in the out position is tiresome and 
occupies one hand. This occurs in 
machine-shop work when metal is 
bent on a brake, or die sets are 
used to locate pins for blanking. 
To avoid this, bend a clip of alumi- 
num or spring steel and groove 
the ends to fit over the pin's 
shank. Heat spring steel (not alu- 
minum) with a propane torch; 
hammer it to shape in a vise and 
hacksaw the grooves . — Ednftrd 
Mnjfover 

Protect stored woolens 

Protect mittens and other small 
woolen items during the summer 
by storing them in sealed sand- 
wich bugs that con t Ain a few 
moth flakes , — Lane Olinghoutt 
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NOW FOB $75. 
iKwncHiHJiriinjicES 



Infroducing Casio's newest, 
the C-80 Calculator Chrono- 
graph. A watch that figures to 
replace a lot of other watches. 

And calculators. And stopwatches. 

In fact, it even replaces the ege-old 
myth that a timepiece loaded with talent 
has to be expensive. 

The Cash C-80 is pnced at 
only $75. 

A calculator nudo lor ro*l lingtrt. 

Here's the first calculator 
chronograph that can be operated 
easily with your fingertips. No need 
to use a stylus or pen; the keys are 
Ear enough apart that even the 
broadest fingers can work them. 

Now you can add, subtract, 
multiply, oivide^perEorm chain 
calcubbons up to six places, plus 
decimal, Numbers appear m crisp 
liquid crystal digits There's even 
an indicator that tells you exactly 
which function is being performed. 
Kwwt lc h, 2 tbatt uait— 
and hot*. 

The push of a button turns 
your calculator into a fiercely 
talented stopwatch. You get y SM of 
a second accuracy, lap tunes, and 
up to 59.59 minutes of track-style 
timekeeping. Timing automatically 
starts over after the hour. 

You also get two time zones; 
the second zone can be set for 12 
or 24-hour time (especially useful for 
frequent travelers). Hours, minutes and 
seconds are displayed with reliable 
± 15 second-a-month quartz precision 
AM/PM indicator is always visible. 

Press another button, day of the 




4n4?BT#HM*< 



week and date appear, And another for 
built-in night light. 

Futht^ghl, yet rn^od. 

The 1 o%. case and band are con- 
structed of high impact black plastic. And 
so lightweight and comfortable, you may 
not realize that on your wnst you're 
wearing— among other things— a 
clever calculator. 

Other companies have 
fried introducing similar 
watches, only using bulky 
stainless steel. There steel 





CotmdcH Dtaptoif, d at/ 
dot* Aulo .ji month 

versions sacrifice the comfort, lightness, 
and handsome appearance provided by 
the latest advanced plastics. 

What's more, this Casio chronograph 
is built incredibly rugged to provide years 
of reliable service, "there are no 



mechanical parts to wear out or 
break. A lough mineral glass 
crystal prevents scratching. And 
* the tightly fitted case and crystal 
provide water resistance lor every- 
day use. 

ImiTt your* 



You might wonder why you haven't 
seen tbs superb chronograph in the 
stores. The fact is, it isn't going to be in 
any stores— not tor a while 

However, beginning late March 
1980, The Sharper Image will be the 
first peopb anywhere to take delivery 
on these exciting Casios. And you can 
reserve yours now But please order 
immediately to be assured of earliest 
delivery. As quantity is limited, orders 
will be handled on a first come, first 
served basis, 

And as always, The Sharper Image 
guarantees year satisfaction. If no! 
delighted with your new Casio, simply 
return il within two weeks for a full and 
courteous refund One- year manufac- 
turer's warranty and 15 -month (normal 
use) battery included, 

ORDER NOW TOLL-FREE 

Please order product #134 
Credit card holders may use our toll- 
free number below. Or send check for 

$75 plus $2.50 delivery. Add $4.50 
sales tax in California . 

800 227-3436 

In California 800 622-0733 



260 California St. .Dept Bl- 1 L 4 
San Francisco, CA 941 ) 1 
i4L5j 788.6880 





PM LOOKS AT A NEW WAY TO FASTEN 



C ontrary to sis name, the Rad 
Fastener Kit has no fasten- 
ers — it contains an assortment of 
thermoplastic rods and nut blanks. 
When you want a special fastener, 
you can shape one in seconds. 

A significant property of the 
thermoplastic material is that it 
expands (inside diameter de- 
creases) and shrinks in length 
when heated. If you have a screw 
but lack a matching nut, fill you do 
is slip a nut blank over the thread- 



ed metal screw or bolt. Then you 
heat the nut blank until it expands 
and forms threads. 

You reverse the procedure to 
make a screw when only the metal 
nut is available. Insert a rod blank 
into the nut and heat the rod. To 
form a arrowhead, press a screw- 
driver into the heated plastic, 

To make a rivet, apply » heated 
piece of metal to the end of a rod 
and shape the head, Form the sec- 
ond head after you have inserted 



the rivet into the parts to be joined. 

You can apply heat using the 
open (lame of a match, a soldering 
iron, a heat gun or the special heat- 
ing iron that is available from the 
kit makers. 

The kit containing rods and nut 
blanks is priced at $4,95 postpaid. 
The deluxe kit, which includes the 
heating iron, is $14.95 postpaid, 
from Gama Scientific, Box 351 t 
Chalmers Blvd., Am ft walk, N.Y. 
1 050 1 , — R rjjffl no Cm pof onto 








The kit con tains an assortment of thermo- 
plastic rod* and nut blanks. Purchase of 
the heating iron Is optional. 



Use the heating tool to form rivet and 
screwheads. Fasteners of this tough plas- 
tic have good holding power. 



heat from a match quickly expends the 
thermoplastic materiel sc that It takes the 
impression of the bolt threads. 



Declare your independence 
with RAC products. 



[>a!.A.p»tt;si L re. Air HdqI -Hgmfr 



B3fIWnr'CJ’ar{l«?r 



FI AC quality products 
guarantee that it is still 
safe, easy and 
economical to tune your 
own car. 



-jp IIGrt Ar.nly.rcr 



surprise bonus is (hat 
RAC products, widely 
recognized as the 
standard for the 
industry, cost no more 
— often less - -than 
competing products. So 
declareyour 
independence today 
from inconvenience and 
escalating maintenance 
costs with RAC Test and 
Tune-Up Equipment, 



Rite Aulolronics Corp., 

3485 5. La Cienega 6lvd , 
Los Angeles, CA 90016 



Finding it increasingly 
d i f f icu 1 1 to get your car or 
van properly serviced 
and maintained? With an 

ever increasing number 
ol gasoline stations 
converting to self- 
service and drastically 
reducing their hours, il J s 






no surprise it you are. So 
why not take matters 
Into your own hands? 
That's right ... do it 
yourself and do it right 
with the help of RAC's 
high quality Test and 
T urie-Up Equipment 
RAC products are all 
designed with you in 
mind: extra simple to 
use for the first-timer, 
carefully calibrated and 
ruggedly constructed to 
meet the exacting 
standards of the 
experienced do-il- 
yourselfer. And the 
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How the X6!tdo they expect us 
to put out a volcano? 



1L3Q PM, April 13th, 1979. 
After five exhausting days fighting 
a fire aboard a ship in St. Thomas 
Harbor, The Coast Guard cutter, 

G ALIATIN was slicing through 
Caribbean waters bound for New 
York snd home, Charles E. 
Monsen, Quartermaster Third 
Class, was asleep in his bunk 
when a voice blared over the PA 
System. 

"Attention all hands, The 
volcano on St, Vincent Island is 
erupting. We're now changing 
course and heading due south..." 

He woke up wondering if he 
was dreaming. 'Volcano? How 
the #$%C do they expect us to 
put out a volcano?" 

It was no dream. Within two 
hours, the GALLATIN was a mile 
and a half from the exploding 
crater, serving as a rescue coor- 
dinator for all forces. 

As the booming volcano 
spewed its searing ash all over 
the countryside, Charles Monsen 
and his crewmates kept air and 
ground evacuation crews mobi- 
lized through radio contact. 




"Hello, copter, do you hear 
me?” 

"Yes... we just flew over the 
crater... it's unbelievable,..all this 
boiling, frothing mud.. .like looking 
into a live generator..." 

It wasn’t until five days later, 
when the volcano finally quieted, 
that Monsen had a chance to 
think about his experience -It was 
one of those things very few people 
see in a lifetime. Awesome!" And 
about the Coast Guard— "It feels 
good to be doing something 
useful.” 

We think he summed it up 
pretty well. Being useful, protec- 

HELP OTHERS. HELP YOURSELF. 

THE COASTGUARD. 



ting lives and property, helping 
others— that's what the Coast 
Guard is all about. And when it 
comes to helping yourself, there 
are a lot of great jobs in the Coast 
Guard. In fields like electronics, 
mechanics, navigation, aviation, 
communications and seaman- 
ship. And the Coast Guard gives 
you all the training you need to 
get your career off the ground. 

If you like the idea of helping 
yourself while helping others you'll 
like the Coast Guard. 



Coast Guard Opportunities 56060 
POst Office Box 3796 
Abilene. Texas 79604 

Rose send me more intormatian about the oppor- 
tunities ftr men and vremen in the Coast Guartf, 

D Regular Silisied □ Coast Guard O.C.S. 

□ Coast Guew* Reserve □ Academy 

Name Age 

Street Apt No. 

City _ 

State __ Zip __ 

RiCne Number „ 

For more informaticn send n the coupon or call toil 
free; except in Alaska. Hawaii dr 

Washington, D.C. 




■‘There’s practically nothing you can't do on one of these 
solidly engineered machines. 

Of course, u Wheel Horse will do quite an efficient job mowing 
die grass. But that's only the beginning. You can also sweep, aerate, 
roll or landscape your lawn with a Wheel Horse. Remove snow Even 
till your garden, 

'Wheel Horse lawn and garden tractors are dependable and 
hardworking as well as versatile. With quality engineering details that 
put it way in front of the competition. An excellent value, really 

‘And, believe me, value Is something a Scotsman like me 
can appreciate. I think you will, too." 



I “YOU CAN I 
DO FT ALL ON A 



9 Wheel Horse 



SI 6 West Ireland Road * South Bend, IN *6614 
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HINTS 



Parts under glass 




Camera repair is a tricky busi- 
ness under the best conditions, 
but if a smalt part gets lost, you 
may as well give up. Avoid the 
problem by keeping parts on a 
glass- or plastic-covered dish, like 
those used to serve cheese . — Ken 
Patterson 



Dish pans In the darkroom 




Plastic dish pans make inexpen- 
sive deep trays for print-process- 
ing solutions. They are more than 
big enough for 6 x10s and will 
hold many prints at once . — R udy 
and Marcia Schulze 



Scratch prevention 




The metal hardware used to join 
camera strap and camera can 
chip the paint on the camera 
body, A leather disc with a hole in 
it slipped over the strap mount 
cures the problem .— Bab Berger 





“I wish IYI known 
about NRI when I was 
learning auto mechanics!’ 



Says Richard Petty, 
America's Wiimingest 
Stock Car Driver and 
NRI Automotive Consultant 

Even with my Daddy's help, I made a Lot 
of mistakes and wasted a lot of lime 1 cou Ld 
have used today If I'd had NHJ training in 
a u'o servicing, I tell you. I'd of learned a lot 
faster 

NR] Gives You the Training 
and Equipment You Need 
to Get Started in a Hurry 

There's always plenty oFwork for a good 
mechanic. And NRE's training gets you right 
Lrtlfl it. You get eaSy-tO-LiniJmtand, '‘bile-si^e' 
lessons with plenty of clear pictures anti di- 
agram:': And you gel professional tools and 
instruments ran keep to use m jnur work. NR] 
rails it “hanth-on" training, and I've never 
seen better 

Learn at Home 
in Your Spare Time 

The NRJ people understand what it 
means to haw to earn a living or support a 
family So they teach you right at home. You 
can put your weekends or evening to profit- 
able use without -qui tting your lob or going to 
classes, it's a terrific way to increase your skills 
or flan a whole new career. 




NR] training includes 
p to lea: on a.' n sin nun Is and Ccwb. 




Take Your Choice 
of Itoo Courses 

The good pan is, you can tailor your 
training to your needs. NRJ '? Basic Course con- 
centrates on the big tune-up Field You also get 
training Ln brake work and other basic systems 
with 30 lessons and all the equipment you'll 
need It includes an inductive pickup timing 
Eight, ignition analysis and nine- up instru- 
ment, tune-up and brake servicing toots, use- 
Fu! maintenance tools, and lots more. 

The Master Course includes all the tools 
and Jasons in the basic Course, plus 21 
snore lessons and advanced equip- 
ment like a carburetor air- fuel tester, 
silent vacuum test pump, and the 
latest advance in diagnostic 
tools, a digital read-out tune-up 
analyst that performs over 70 



tests. You learn to service engines, suspension 
systems, front ends, transmissions, electronic 
ignitions, heaters, air conditioners, take care 
of a car from bumper to bumper You're reach 1 
to Step up to a good job or spare time money 
with training like this. 

E Know It Works 

NRI has been in the busines of train* 
ing people at home for more than 60 years 
They've enrolled over a million students, 
started them on their way to higher pay and 
opportunities And they don't pressure 
you., .send the coupon and ttiey'll send 
their free catalog. No salesman will 
ever call I wish I' d done IL If the 
removed, write 
addres below. 

NO SALESMAN 
WILL CALL 



Or check out these other growing fields. 



Small Engine Repair 

There's plenty of opportunity for the 
man who can service lawnmowens, garden 
tractors, chain saws, tillers, dutboanfc, 
mopds, motorcycles and other small engines. 
NR] training Includes prolesjortal tools... in* 
duaiive tachometer, volt -ohm meter, torque 
wrench, valve spring and ring compreasn-rs and 
more. In our Master Course, you actually build 
a 3 VI HP engine as part of your training. 
Ched postcard for catalog. 

Air Conditioning/ 
Refrigeration / Healing 
with Solar Technology 

Gets you into a wide-open, fast-growing 
area with practical training that includes 
lessons On solar heating, heat pumps, tic 
Complete with professional tools, inducing 



professional vacuum pump for purging sys- 
tems Master Course includes optional post- 
graduate training a; York Institute Resident 
School at no extra charge Cheek card for 

Catalog. 

Electrical Appliance Servicing 

Good appliance repairman are hard to 
come by NRI (rains you for your own full- or 
part-time busines in fixing everything from 
mixers to microwave ore ns . .La refrigerators 
and freezers. Step-by-step Inal Ring includes 
professional monuments and tools for learning 
and earning. Check rand for catalog. 

NHJ Schools 

McGraw-EliiLI Continuing 
Education Center 
3939 Wisconsin Avenue 
’^ashing! on, b C, 20016 




Now: TV with true 




Large, well-placed speaker a ind improved audio 
amplifier) character idie now sound-ccmadout TV, 
»uch >a Sylwanifl'a Super Sound eerie* mod* It. 



high-fidelity sound 



At last you can buy a TV with high-fidelity sound. 
The manufacturers’ new models offer better 
speakers and improved audio amplifiers. 



by Stan Prentiss 



S till far from rock 'n roll percus- 
sion, television Audio haft been 
improved in top-of-the line table 
models. Certain deluxe 2&-inch mod- 
els have up to 12 watts output, with 
creditable distortion figures and 
specially mounted speakers in bet- 
ter-than-a versus enclosures, Manu- 
facturers leading I ho parade are Ze- 
rnth. Magna vox and Sylvanin, -I 
lowed by RCA with dual sound. 
None of this ift stereo yet, but 
that's on the way, as Electronic In- 
dustries Assn, panels and the Feder- 
al Com muni cations Commission 
(momentarily an observer) prepare 
to study various stereo transmis- 
sion and receiving systems before 
reaching final conclusions and legal 
judgments. 

System testing should begin this 
summer, and TV h s stereo time could 
come as early as late 1980 or early 
1981, Japan is already broadcasting 
TV in stereo; it's popular for broad- 
casting baseball — and there's no 
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reason football, swimming, track or 
boxing couldn't profit equally by the 
stereo effect of an audience reacting 
to the participants. Meanwhile, Eu- 
rope is most interested in the medi- 
um, since two languages could be 
"aimulcaftt" together, thereby solv- 
ing the ever-present problem of in- 
ternational translation. 

Whatever the ultimate use, TV 
sound-stereo, probably preceded by 
stereo AM radio and FM quudra- 
phonic sound, is most assuredly on 
its way, 

What sounda good now? 

In the meantime, we're looking at 
pretty good monophonic music and 
speech reproduction for TV — much 
better than in the past— even 
though only 25-ineh, expensive con- 
soles have the really worthwhile 
amplifying systems. Interestingly 
enough, most of the high outputs 
were originally designed for radio, 
rather than TV, and have been add- 



ed to thin year's models for a sort of 
dry run. If big sound catches on, ex- 
pect many more improvements in 
the future, probably with prices to 
match. 

Now, herein what's on the market 
today . . . 

Magnavox 

Big Voice Magna vox has re- 
worked ita entire 19- and 25-inch col- 
or television models for increased 
audio power. It has added voice. 1 mu- 
sic controls in all £6-1 nch touch-tune 
and '‘star"' remote-control system 
sets (except 5054 5055) and a tone 
control for all 25-inch one-knob elec- 
tronically tuned receivers. In mod- 
els 5054 and 5056 Magna vox has in- 
stalled a new 12- watt amplifier with 
separate bass and treble controls, 
driving a three-way speaker system 
with frequency response from 75 Hz 
to 15 kHz. 

Magnavox further announces new 

(Pte-azf lijrn Iq puqt- QD) 
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The all-season light truck tire 





OD 




The advantages of a mud-snow tire, 

without the inconvenience. Until now, light truck owners 



needed one set of tires for normal driving and another set for snow or mud- Goodyear's new 
Wrangler All-Season Radial eliminates your need for those two sets of tires. Its rubber 
compound and open aggressive tread give Wrangler All-Season Radial the traction characteris- 
tics of a mud-snow tire. And eliminate your need for winter tire changeover 

The new way to cover all kinds of ground. Wrangler All-Season Radial also eliminates 
your need for one set of tires for on-road driving and another set for off-road driving. Being 
all-terrain, as well as all-season, W'rangler All-Season Radial admirably meets both sets of 
driving requirements, 

The one tire for all four wheels. Between traction and ease of handling, 

Wrangler All-Season Radial has a terrific balance of performance. 

That means you can put this new tire at all four wheels, 
for added front traction in ice and snow. 






built for almost any terrain. 




Surprisingly less road noise. You'd expect the open tread of the Wrangler All-Season 
Radial to generate considerable raid noise. But Goodyear engineers have used 

a computer program to design a tread that rides quietly, quieter 
even than some regular highway tires. 



The light truck tire that does it all. Put your truck 
on the new tire built for almost any weather and terrain. 
Ask for the new Wrangler All -Season Radial at your 
Goodyear dealer or store. 



ODfYEAR 

Out front Pulling away. 



HIGH" FIDELITY TV SOUND 

f Qw?znugrf frc - m pag® 75 J 

speaker systems to IS kHz in some 
19- inch sols, extended-range 4x6- 
ineh speakers in the deluxe 19-ineb 
models with response improvement 
from 9 kHz to 14 kHz, Other receiv- 
ers which formerly had 0 x9-inch 
speakers now have higher quality 
two-way speaker systems, along 
with six-inch woofers and three-inch 
tweeters, improving sound response 
to a full 15 kHz, 

How and why all these audio 
changes came about, Magna vox ex- 
plains, is because in January 1978 
American Telephone and Telegraph 
(AT&T) instituted new methods of 
transmitting video and audio by 
way of high-frequency microwaves, 
extending TV sound limits from 5 
kHz to 15 kHz, 

And Magnavox, as well as the oth- 
er manufacturers, has taken advan- 



Zanltti 

Zenith merely adapted some of its 
stereo Wedge system, in the form of 
a power amplifier and inserted two 
pairs of tweeters and woofers, alt 
connected to the 10- watt power am- 
plifier. This is controlled by bass, 
treble, music-speech switches and 
volume up/down buttons on the 
front panel, or simply up/down but- 
tons on the Space Command remote. 
In the “speech" mode, shunt capaci- 
tance adds some resonance that's 
pleasing to the ear and should filter 
annoying “highs” resulting from 
noise. The “music” position, of 
eo u rse r pe rm its s tandar d re sista nee • 
capacitance coupling in the tone 
control portion. 

Zenith specifies power output at 
10 watts, with less than five percent 
Total Harmonic Distortion (THD) 
and frequency response to 10 kHz, 
Models having this large power out- 
put are: SL2561, SL2571, SL2575 




The Sylvan La Super Sound amplifier hat 
only ono 1C chip Notice I ho tone coniroLf. 



tage of these extended frequencies 
to provide obviously better TV 
sound. 

Nineteen-inch models include: 
4416, 4414, 4412, 4336, 4382, 4245 r 
4240, 4224, 4222. 4190, 41 70 and 4 168. 
Twenty- five- inch models are: 5076, 
5068, 5056, 5054, 5034, 5033, 5038, 
5036, 5020 t 5010, 4836, 4834, 1818, 
4816, 4814, 4812, 5270, 5256, 5254. 
5226, 5210, 5476, 5466, 5460, 5426, 
4736, 4734, 4716, 4714 and 4712, 

Many of these receivers also fea- 
ture comb filters for 25-percent bet- 
ter horizontal resolution, and micro- 
processor channel tuning for VHF- 
UHF and the eight midhand CATV 
channels. 

Their prices start at $399,95, and 
go up to 1945, All sets are 100 per^ 
cent modular. 



and SL2577, all 25-inch, top-oMhe 
lino consoles which have no suggest- 
ed retail price. However, you can 
count on their being more than $900. 
Color is exceptional and pictures are 
very good. Zenith's System III fully 
modular receivers are completely 
home serviceable, 

Sylvanta 

Sylvania has also emerged with a 
high-fidelity audio output system. 
Specifications are 8 watts RMS 
(nun.) into 4 ohms from 40 Hz to 15 
kHz, with 0,6 percent (max.) har- 
monic distortion. Three-inch tweet- 
er and six-inch woofer are included, 
with the woofer matched to a tuned 
port enclosure. Separate cut/boost 
tone controls handle treble and bass 
response, and a high-filter switch re- 



duces high frequencies with hum or 

hiss. 

Models containing this deluxe 
sound are: CL9256P, CL 9253 C and 
CL9251P — all of which also feature 
GT-Matic color, automatic sharp- 
ness control, Dark-Lite picture tube* 
electronic tuning, and room light 
monitor. Sets are 25-inch consoles 




Quasar WL9556RK features lifelike eudiO- 



and have suggested list prices of 
$779.95. 

Cabinets feature crafted veneers, 
hardwoods, and simulated wood. 
Picture color is very good. All receiv- 
ers have large’ boa rej, removable 
panels and are quite home-service- 
able. 

Quasar 

Quasar also features “Audio Spec- 
trum Sound” through a specially de- 
signed, electronic coupling network 
to a 3,5-inch tweeter, a 4-inch mid- 
range speaker, and lows into a 5x7- 
inch woofer for lifelike audio out of 
the cabinet on either aide of the 
cathode ray (picture) tube. 

Nineteen-inch models in thi-fl 
group are: WT5982QW, TT59EKQW 
and TT5989RW. Twenty -five-inch 
consoles having Audio Spectrum 
Sound are: WL9550RK, WL9554RS, 
WL9556RK, TL9980Rl\ TL9983RK 
and TL9984RS, 

Quasar also features a 100 percent 
Dyti a Module 111 chassis, in-line pic- 
ture tubes, many remote control 
versions, Glare Guard picture Lube 
filter and some very attractive cabi- 
nets. 

RCA 

While not yet in the big- power, 8- 
to 12-watte-output race, big RCA 
has opted for a dual -sound system 
that isn't stereo, but has much the 
same effect as re-recording some of 
the old records, such as famous j azz 
works, to make them sound better 
and more distinct. 

In this particular system, audio is 
divided into five parts— low to 
high — with medium lows and medi- 
um highs into one speaker and the 
rest into another. Circuits are built 
around an operational amplifier and 

rur.n ad pafli? bpj 
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Latest Wive Of Smoker Research: 
Smokers prefer MERIT 3 to 1 over high tar leaders 
in tests comparing taste and tar levels: 




Winner 



Smokers Report: MERIT 
Taste Matches High Tar Cigarettes 

New taste tests with thousands of 
smokers prove it 

Proof: A significant majority of 
smokers rate MERIT taste as good as — 
or better than — leading high tar brands. 
Even cigarette? having twice the tar! 

Proof: Of the 95% stating a prefer- 
enoe. ^ out of 4 smokers chose the 
MERIT low tar/good caste combina- 
tion over high car leaders when tar 
levels were revealed. 

MERIT: Proven LongTerm 
Alternative To High Tar Brands, 
New national smoker study results 
prove it, 



of MERIT smokers polled feel they 
didn't sacrifice taste in switching from 
high tar cigarettes. 

Proof: %% oi MERIT smokers 
don't miss former high tar brands. 

Proof 9 out of 10 enjoy smoking as 
much since switching to MERIT, nrt> 
glad they switched, and report MERIT 
is the best tasting low tar they Ve 
ever tried. 

You've read the results. The con- 
clusion is clearer than ever: MERIT 
delivers a winning combination of 
taste and low tar. 

A combination that s attracting 
more and more smokers every day 
and - more importantly —satisfying 
them long term. 




Kings & KX)% 



Proof: The overwhelming majority 



© Philip Morris Lni. . hWI 

Kings: B rng"tarT 0.6 rngmcotira- 
1 M's: 1 1 mg ' 1 1 at "GTnvti nicotine 
av. per cigarette, FTC Report May' 78 



Wattling: The Surgeon General Has Detenu i tied 
That Ci gars ite Smoking Fs Oangsrous to Ycujr Hea Ith „ 
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nd best 
reason for 
buying 
IFrelenf* 
insulation 
the mess on 



your basement floor 




The 



st is 

definitely 
the money 
you save 

on fuel. 




Frelsra e-pa nvu iinon 
w IN pal II aim] P1A3TI -71 P ■ Lnc -. 



* Hot water reaches the tap f aster 
saving water and expensive fueL 

* Stops sweating. 

* Patented PL ASTI- ZIP ' lock makes 
Installation a cinch, 

' Pays tor Itself. 

■ Easily painted with late* paint to 
brighten any area. 

* Qualifies fqr tax credit. 




CLOSED CEU. POLYETHYLENE 
FOAM PIPE INSULATION 



Hrile lirlrn mfurmalive brochure, 

Freleti Cowaraliun, Dept PM .74 Salem Rud, 
HDdh iHUntJ, MJHHS 6 I 

rr-ni^n* ii a pniiCarad Irndnmai^. □! f r*(nr Carno'flliDn £' 19&U 
PLA9T|-ZtP* 4 ■ ’WIIVMl HB<3fl^ife1VINIGRIR Inc 



HIGH-FIDELITY TV SOUND 

iCcnt'nu'sd trGfr, UGj 

a]] are placed on a soldered- in mod- 
ule. 

This feature, along with Super 
Accu Filter 100* deflection angle pic- 
ture tube, CotorTralc and Dynamic 
Detail Processor is contained in five 
top-o f-the -line 930 series models. 
The suggested list prices are pegged 
at $1149,95 each — all with Channel- 
Lock remote controls for set on/off, 
volume up down, and channel num- 
ber and time appearing on the cath- 
ode ray tube whenever sound or 
channel keys are pressed. 

One stunning model is the 
GD930AK (all in silver), which com- 
memorates the 25th anniversary of 
color television. Other sets in the 
newly introduced series are: 
GD930R, GD935R, GD936R and 
GD93BR, The Dynamic Detail Pro- 
cessor is an analog-digital comb fil- 
ter which precisely separates chro- 




Magaavo* 5 & 20 , one ol 30 25 -Inch models. 



ma and luminance, and permits n 
full 4-MHz horizontal line resolu- 
tion at the picture tube — meaning 
an additional 25 percent better pic- 
ture detail, just like Magna vox. 

When will stereo come in? 

As for TV stereo, the wait isn't go- 
ing to be exceptionally long, but 
there are problems along the way. 

At the moment, at least two diffi- 
culties delay stereo TV introduction. 
One is the type of transmission sys- 
tem, and the other is the quantity of 
public pressure needed before the 
FCC begins to push actively for rule- 
making and legal authorization. 

Some advocate the basic FM radio 
method, where a SS-kHs suppressed 
carrier with double sidebands deliv- 
ers the usual 0 to 15-kHz stereo au- 
dio response that's contained with 
the allocated - 75-kHz FM devia- 
tion. The total (2 x 75 kHz) repre- 
sents 150 kHz. the maximum devia- 
tion of any FM station, 

TV sound, unfortunately, is per- 
mitted only - 25 kHz, or 50-kHz de- 
viation (amplitude swing). While 
this is only one-third of regular FM, 



contrary to some beliefs, it will also 
permit full audio frequency re- 
sponse. However, it does restrict 
FM’s dynamic range, inducing more 
noise in the receiver. So, in rather 
formal terms, the signal -to -noise ra- 
tio (S/N) for TV FM sound is not as 




Zenith Showcase has high power output. 



good as radio FM sound because of 
restricted deviation. 

Naturally, the FCC could ignore 
the existing signal -to- noise differ- 
ence and put stereo TV on the air 
anyway, using most existing trans- 
mitters with modest electronic addi- 
tions. Then it could, as the Japanese 
do, double the TV receiver's horizon- 
tal sweep rate of 15,734 Hz, and use 
31.47 kHz as the stereo subcarrier, 
avoiding the usual 19-kHz pilot 
transmission, 

Finally, there's enough spread in 
the 6-MHz channel width permitted 
to increase FM deviation beyond the 
already existing 50 kHz. That, of 
course, would reduce some of the ob- 
jectionable noise in the process, 

TV stereo would mean better en- 
tertainment and novel uses of TV. In 
education, simulcasting two lan- 
guages, one on each channel, is a 
natural for learning a second 




Sylvanis CK9174W is home-serviceable. 



tongue. As videodiscs and cassettes 
offer stereo outputs., TV stereo wdll 
become more of a necessity. Digital 
sound requires good stereo. 

In reality, dual-channel sound is 
virtually ready and waiting, ft’s up 
to you readers and the politicians to 
do the rest. How about TV stereo for 
Christmas 1930? It can become 
yours if pushed! Wi 
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OIIR TRAM UNIS NAME 

THE GUTS TO KEEP OH KHNC 




Seated gear cast 
— keeps dust out 



Tbu^h. impact 
resistant housing 



r Variable speed 
looking switch 



Reversible 

anti-splint erring shoe. 



Full , 
one-inch 
stroke. 



Powerful 4 . 5- 
amp motor. 



Model 7565 Jig Saw 



All ball and 
roller bearings. 



And besides all that toughness and dura- 
bility, you'll find our TVade Tools have just 
about every feature you'd ever want. Like a 
one- inch, counterbalanced stroke on our 
Cut Saw for taster cutting and longer blade 
life. Or on our two-speed Belt Sander, a 
motor mounted between the pulleys to 
help stop rocking and gouging. Or hard- 
ened helical steel gears on our vertically 
adjusting Circular Saws for fast, smooth, 
clean cutting. Plus powerful motors, 10- 
foot cords, tough, impact- resistant hous- 
ings and much, much more. 

So if you're someone who cant earn a liv- 
ing without gutsy, reliable power tools, 
stop in at your Black /fe Decker dealer and 
take a good, hard look at our Itade Tools. 



If you depend on * 

your tools fora living, 
you need Black & Decker's 
'trade Too] s. They're built tough 
from the inside out. Every single part, 
from the most powerful motor to the 
smallest bearing. Is carefully engineered to 
keep working day in and day out. Even if 
you're hard on mem, the Thade Tools are 
tough enough to take it. We know, because 
we torture- test them. We drop them, freeze 
them, heat them to extreme temperatures. 
We abuse them mote than you probably 
ever will. And every one of our Hade Tbols 
has to stand up to that kind of torture or we 
won't sell it, ^ 




PM WORKBENCH 

FM EXAMINES PRODUCTS & SERVICES 



Insulating crawl spaces 

A question frequently asked by 
readers and friends is, "How do I in- 
stall the insulation between joists in 
my crawl space? If I just staple the 
flanges won’t it eventually fall 
down?’' The answer is yes, it will, be- 
cause staples alone simply aren't 
strong enough to hold horizontally 
installed insulation bails or blan- 
kets The tried- and -true method ac- 
cording to the experts at Owcns-Cer- 




ning Fiberglus is: 

1, Wedge the insulation between 
the joists, with the vapor barrier 
facing the subflooring. Do not leave 
fared insulations exposed. 

£, Install a wire mesh (as shown 
above) or crisscross wire over nails 
located in the joists' undersides, 
shoelace fashion. This will serve to 
keep insulation permanently in 
place. — H,W. 



conventional roller and tray. It's 
® 10,70 postpaid and may be obtained 
from Sherwood Marketing, Dept, 
RLO-301, ISO Post Rd., East West- 
port, Conn, 06880 ,— l/.P. 

Hammer with an accent 

Called French Joiner's Hammer, 
this hammer is claimed to be pre- 
ferred by continental woodworkers. 
The striking face and body of the 
head are forged square with a flat, 
underside to provide a full striking 
surface. Weighing just 8 on., its larg- 
er face is t /h in, square, I now use 



Hammer' $ square 
face makes ll easy 
lo drive brads and 
nails — even In a 
corner, Other end 
atari a tacks (lent 

mine frequently, though it took 
some getting used to. It's $8.65 post- 
paid from Woodcraft Supply Corp. T 
313 Montvale Ave„ Woburn, Mass. 
01888.— HM\ 





Neater painting 

Recently, 1 painted my kitchen with 
the Roll-0 paint applicator, a combi- 
nation roller-paint tray. The device 
works like a charm; Plastic rollers 
pick up paint from the reservoir and 
transfer it to the roller nap m you 
roll the tool on the well. Misting was 
held to a minimum and the work 
went quickly, but cleanup takes 
slightly more time than cleaning a 




Paint applicator has a bum-in reservoir. 



Hoi stuff for welders 

A new manual for those interested 
in maintenance and repair welding 
is available free from Nassau Fte 
search Corp. t Bos I75-PM, 1471 Jer- 
sey A vc., North Brunswick, N,J, 
08902. The 80-pnge manual has prac- 




Pfiparbound book measures 4V» x 7 *k In,, 
ported slid for carrying In a pocket. 




Welding manual' s 80 pages are pictorial, 
and itiey are arranged for easy reading. 



tical information on how to identify 
ba&e metals, principles and proce- 
dures for arc welding, and illustrat- 
ed instructions for vertical, horizon- 
tal and overhead welding. — H. W, 

Getting a lift 

Though 1 haven't personally used 
the device shown, l figured that 
PM's readers — an avid group of do- 
it-yourselfers— would like to learn 
of this backsavingitem* Available at 
rental outfits for about $15 per day. 




This lifter makes It Just as easy to Inalsll a 
d rywflll panel above the waiat level (above) 
end on celling (below). 




the drywall lifter has a 150-lb. capac- 
ity and can handle up to 4 x 16-ft. 
sheets, For information regarding 
availability^ write Roland Young. 
Telpro Inc,, Route 1, Box 1.38, Grand 
Forks, N.D, — 



if y(XJ¥t) come across a new product With 
romp specie! features, (at us know abcut it, 
WttK tv PM Workbench, Popular Mechan- 
ics, 224 West 57th St. How Yo rt, ft.Y. t00t9 
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Sheet metal 



Carpet 



Linoleum 



Insulin hr 




INTRODUCING AN EASY WAY 



rubber, even 2 1 



When you have a bigdough culling 
job, you need a big, lough cutting IijoI. j 
introducing Block A Ihokcrs new jS 

Rotary Power Cut t er. jM 

The Rotary Power Cutter lias 
Liu- horsepower ami durability jfl 
l o slice 111 rot i^h yard alter yard jfl 
of carpet* or sheet upon sheet 
o( corrupted, roofing, or 
stacks and stacks of Uncle- 
uni. Name a material, and ML 
chances me the Rotary AkjjflBk ! 
Power Culler’s two sharp* I 
self -feeding cutting 
wheels can go right ^ 

through it. fast. I use 
la lion 



And it's equ i pped with 
/ariahli 1 Njx'ed >iuci reversing 
.switches dial let you cut 

► | along a l your own puetMir 
buck out ol a light spot. 
So every cul comes 
out clean and pre- 

dsc with no jag 
/ ged edges. In shore 
/ the Rotary Power Culler 
does n early every! hing tin 
snips, knives, and other 
fc^Xmarmal cutting tools 
Will do— only faster 
. J easier and 

without doing a 
fob on your hands. 

When. America has Blob to dp, 
il roBclies for Blech A Dtrki'r 



wire mc$h 
asphalt roofing 
heavy canvas, 
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C Wi!ft Ifns cfo-it-yourseHf tenting system, Se- 
tecl-A-Fonoe. you can enclose an area in yout 
chose oi three fence styles: board-on-board 
(showm. open prcket, and solid privacy The 
fencing system’ is made of pressure-treated 
Southern yellow pme and has three compo- 
nent: dog-eared 1 > 6-in x 6-fl. planks, 4 - 4- 
in - B-h posls and 2 »,4-in. ■ S-fl rails, An 8- 
fi. section in me privacy style costs yrKter $45 
and includes 1 B planks. 3 rails and I post The 
plo n ks have one smooth and one rough-sawn 
Side and are available from Masonite Corp., 
Southern Lumber Drv., Bo* 1569, Hattiesburg, 
MlSS 39401 



D The RB-7& mylirfuet boiler, rated at up to 
75.000 0.T U per hour, Sums Several fuels. 
Ttio unri has I wo oombuslion chambers, one 
chamber on fop for oil or gas and a larger one 
below for wood or coal The oil or gas burner is 
mounletf al the back of the unit beside the 
smoke pipe An ash pit blower, also mounted 
al back, forces air imp me combustion cham- 
ber and is regulated by an aquastoi. A 33H ■ 
42 y. 59-m. multifuel boiler unit, complete with 
an oH burner and hot-water corL costs aboul 
£21 DO fcosi of shipping is nol included) Write 
to Riteway Manufacturing Co., Box 153, Harm 
sonbutg. Va 22301, for more ^formation 



A This safety pennant, the Dingle Sftfe-Dis- 
tance. Reflective Cycle Guard, tends to make 
motorists steer away From cyclists. The pen- 
nani shows red to the rear and yellow to the 
front. Automobile headlights are reflecled from 
Ihe pennant back fp itw? driver from as lar as 
&0D ft., according lo ihe company. The pen- 
nants slaff all aches to both podai and motor- 
pzed cycles by a pair of nuts and bolts. The 
pennanl bobs in an attention-getting up-and- 
down mol ion as you ride. A crip hooks the 
guard close to the bike when it's parked The 
Cycle Guard is $6 and is available from Dimen- 
sion Weld Organization, 84 Commerce Rd . 
Stamford, Conn. 06902 



B Use this ha ndy router arm ($ 1 B91 to rig your 
router lor special production applications A 
rear mounlpng clamp attaches Ihe router arm to 
your dull press or other 23k -in -dia vedrcal col- 
umn h holds a heavy-duty or commercial rout- 
er up la 2Va hp with a router body up lo 4' *-in. 
dia. If you decrde to convert a drill press or con- 
struct a router-arm mounting system, the rcul- 
er-erm tebte or 3*-jn, brnch plywood, which is 
pregrooved tm a rip fence wiih recessed pin- 
block assembly, costs £57 and is available 
from Shop&milh lnc> 750 Center Or,, Vandal la., 
Ohio 45377. 




Wheel Power, Thafs what Black 
& Decker's incredibly versatile 

r T 1 M * 

Work wheel Power Stripper and t t 
Sander gives yon. The power to turn JP 
ted ious sanding and $t ri p pin g jobs in- 
to effortless work. 

The Workwheel 1 1 sands ihi and I 
contoured surfaces, removes paint 5 
and rust, polishes, bulls and even | 
sharpens . All with its own versatile 
line of accessories. 

And it has a virtually unlimited gj 
ca parity lor work. That ’s because t he ^ 
Work wheel 1 H cum bines the power 
and performance of four hard working gj 
tools iii one dynamic unit. 

As a power sander, the Work- ' 
wheel ' ' performs all kinds o f difficult J 

sanding operations on both Elat 
and contoured surfaces, .4 >». A 



As a power stripper, u removes 
stubborn rust and paint from 
metal surfaces easily. 

There's also a polishing bonnet 
and cushion pad for big bulling jobs 
on cars and boats. 

Or maybe you’ve j*ot an to 
grind, The Workwheel 1 can do that, 
loo. Mount it on your Workmate' or 
workbench and use it to sharpen 
blades and knives. Its mounting 
bracket allows you to take the work to 
the tooi. 

The Workwheel V| from Black & 
Decker. It’s the only civilized way to 
handle sanding, stripping, polishing, 
and sharpening. 



When America has a fob to do , it 
reaches for Black & Decker. 
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HOMEOWNERS' CLINIC 

QUESTIONS ANSWERED 



Filling the gap 

Bernard Fritch of Allentown, Fa, T 
submitted a good tip for filling tbo 
gap between the basement slab and 
foundation wall. Sears sells a prod- 
uct called Blacktop Driveway Crack 
Filler that works on these basement 
cracks. It comes with a nozzle that 
facilitates pouring. When set, the 
filler makes a pliable yet firm water- 
proof joint. 

For wide cracks* Fritch suggests 
first filling the crack with steel wool. 



FOLMiPfcTiON 

WALL 




STEEL WOO LlSTUFf ED SAND 

INTO LARGE UFfNINGS'i DAM 



Blacktop flll-or also seals, basement crack. 

He also recommends building a sand 
dam along the area to be filled. 
Merely sweep away the sand after 
the filler has dried* 
j Sounds like a good idea to me. 

Smoothing things over 

One wall of the family roow bt my 
house in covered with grooved hard- 
board paneling . / don't want to re ■ 
more the panels, but / r*?ant to paint 
the trail off-white, using a stipple 
paint, AfUr test-filling the grooves 
and painting similar paneling, I 
found the grooves were visible 
th rough two coats of paint. What’s the 
best method of preparing the walls 
for painting? -^Ormond F. Focht- 
man, Honolulu , Hawaii. 

Preparing the paneling for paint- 
ing is easy, but filling the grooves 
with a material that will not show 
future expansion and temperature 
cracks actins, to me t next to impossi- 
ble. It would be so much simpler to 
cover the panels with %-in. dry wall 
finished off conventionally. The 
next best thing might be to roughen 
the hai dboard with coarse sandpa- 
per and then fill in the grooves with 



drywall joint compound and tape, 
just as you'd finish drywall* (See 
“Kitchen Oiling Crack/' Homeown- 
ers' Clinic, page 126, Jan, ir 7£L) In ef- 
fect, you're almost adding a fin- 
ishing plaster coat; so prepare your- 
self for a good deal of work, 

Mote; Dryw&H compound is de- 
signed for use on drywall, not hard- 
board paneling. Thus, if you choose 
this method, you may be wise to test- 
fill a small area to see how it holds 
up. Or, try filling a tost section of V- 
groove with a commercial wood put- 
ty, It is not uncommon, however, to 
simply paint over grooved plywood 
leaving the V-grooves as they are. 

House abuzz 

William Schulz of Baytown, Tex,, 
has a solid-state dimmer switch that 
is polluting his 110-v, house electri- 
cal system to the point that AM ra- 
dio reception is terrible. 

J.C. Ilmphrey of Condon* Ore., has 
8-ft. fluorescent lights that are af- 
fecting the 100-w. public-address 
system in his church. The Speakers 
and lights are close and can't be 
moved easily. 

Bill* I called the manufacturer of 
your dimmer. A spokesman said 
that they have never had that com- 
plaint. He also said that in the event 
a defective dimmer slipped by quali- 
ty control and you had the bad luck 
of getting it, you should send it to 
the factory or return it to the store 
where you purchased it. 

Radio Shack carries an a.c. Line 
Interference Filter that might help 
both of you. It's item No, 15-1106, 
and it costs about $6. The filter is 
plugged into a wall outlet and the 
appliance (radio or amplifier from a 
PA system) plugs into this filter. It 
is reported to remove any noises as- 
sociated with AM house-current ap- 
pliances. 

Flexible filler 

A professional plasterer is com ing to 
mg 100-gear-old. house to patch the 
hairline cracks in my living-room 
i rolls and ceiling. He said that after 
he does the job, the cracks wilt proba- 



Do you have a home maintenance or repair problem? 
Send it to Homeowners' Cknic, Popular Mepnamcs, 
224 West Sfth St. New Vo*. NY. roof a Leftos 
cannot oa answaord imtiwduttty, but pmblmm of 
wide wlCetfflSt writs be discussed in this CDFumir For 
more home repair and maintenance help, gel PMs 
Home Cere Quitfe, $4.95 postfmd, Send ortfeffsj ft) 
PM. Dept HCG. flo* tot*, We* Vo*. NY. itaf&f. 



bly reappear. Are there flexible fillers 
or paints that will continue to sea! 
the cracks? — Mark lAsowski t fiosen- 
dale , N.Y, 

If I were a plasterer, I'd tell you 
the same thing. Not knowing the 
original makeup of your plaster with 
regard to scratch coat, thickness 
and other characteristics, a plaster- 
er can’t guarantee his work. Your 
waits are most likely on wood lath, 
which moves slightly with changes 
in climate and humidity. A pliable 
filler wouldn't w r ork, as even it would 
show as a bulge or crevice. 

One way to correct the situation is 
to install %.-in, drywall over the ex- 
isting walls and ceilings. You also 
may want to try paneling. An older 
house might lend itself to a paneled 
wainscot and heavy vinyl wall cov- 
ering from the wainscot to the ceil- 
ing. 

Musty odor 

A m u s tg ado r that git w s us keu d a ch es 
is coming from under our sink. A 
plumber checked the drains and 
vents . The city has checked the bcmv 
ers and there are wo teaks under the 
house. X or are there ntiy dead am- 
mals u wrier Ft. Th is odor suddenly ap- 
peared two months ago in mg 51b- 
year-old house. It’s worse when it 
rains, if you entt'f help, can you refer 
tmp to someone r ehv can?— Harold 
Lumen , lYmchesfcr, Tetm. 

As you've had your sewage system 
checked thoroughly, 1 can only tell 
you what I’d do. After turning off 
the water, I'd remove the base cabi- 
net under the sink. Then I'd remove 
the drywall behind the sink, as I 
have heard of cases where rodents 
have entered the walls from either 
attics or basements and, when they 
cannot find their way out T odorifer- 
ous decomposition follows, This may 
tie in with the two months you men- 
tion. You may want to get the opin- 
ion of a reliable exterminator before 
you tear your kitchen apart. tW 
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“ROADMASTER” 




Professional Automobile 
TIRE PUMP 



Gives 100 lbs. pressure 
in seconds! Completely portable! 
Foot-operated! Works anytime, anywhere! 



BIG. EZ-Read 
Pressure 



Greal for blkoi, toys, Air msttreates And Itoal*. 



r~~ “SATISFACTION GUARANTEED! MAIL TODAY 1 * — “» 



Am sling new air pump glvoe up to 100 tbs pressure In just a few 
Seconds! Pumps up fires jilfy-quick, so you're back "on (he road" in 
almost no time. It's lightweight, compact, completely portable -needs 
no electricity, no cools, no special hookup. You operate It with your 
tool— Juat a simple toa-tap action, sq easy a child car do It. 

Puts an end lo aggravation, frustration , . saves you the hassle of 
scotching tor Bur at gas stations. Bui um gauge with EZ Read magnifier 
lens registers up io 100 lbs - Lets you control exact amount of air 
pressure. Comes with 24" clamp- lock hose that tits any lire or air 
shock. Fold# to just MVi " tor easy seas ha way In car trunk, 

Hundreds of uses at home or away— blows up all your m fin tables 
quickly, easily. Great for blkas. toys, air mattresses, floats comes with 
free ve/ve for your spous gear. 

A reaf fifes aver in emergen cf as— Worth many times fra: tow, tow price. 
But hurry— Order Today, while supplies last! 

Z434Q21 . . . Automatic Foot Pump ... S9.&8 

OLD VILLAGE SHOP NQMQH$ENS£ GUARANTEE 

You must be absolutely d&lighlcd wilh youf 'Roadm 0 liter" Automatic Air 
Puffifi. You musl a^roa that it 1$ a quality ci sited precision in.K.iruniflni- 
dependable, versatile, easy to operate. If not, simply return tor a prompt, lull 
rotund.— no questions askedl 

OJd Village Shop Hanover, Pa. 17331 



I OLD VILLAGE SHOP. Oepi VZ-7045, < 

J 340 Poplar Street. Hanover, Pa. 17331 ij 

Y?S ! PlH.ist' rusti my "Rpadmxstcr" Automatic Air PurtiJkSf ■ 
| {Z194021) as indicated betow on full MONEY BACK ■GUARANTEE: I 

| D0n« “Road masier" tar jusl $9, SB plus $2.00 heavyweight I 
I shp. ft hdlfi ‘ 

i] n BIG SAVINGS I Two Pumps For ItB plus S-3.90 heivywelghl | 

1 ihp, ft hdlg. 

□ HOME AND HIGHWAY SPECIAL! 3 for only J27.CKQ plus (S,M | 

heavyweiglil shp. ft hdlR. ■ 

□ Enclosed Is $ (PA res, add sales tax) 

; CHARGE It: □ American Express □ DinersCLub □ Carle Blanche | 

□ Mister Charge □ YISA/BsnkAmeritjrd , 

j Ar^l Nn Exp, Date > 

! PRINT NAME 

| ADMESSw, 1 

A CITY , . j 

STATE ZIP™ — . ■ 

■j □ Check here and send 50c ter years sitoscriplion to wr tell- ‘ 

| color catalog of fino gifts. (Z339S65X}. Wt skip within torty- | 

eighl hours; delays notified promptly. Delivery (uarwtlwd , 

| within Sixty days or your purchase price refunded I 

I— _ .is: Old Village Shop lBBO — _ — — -J 




ALL OUTDOORS 



Small craft warnings 

Boating has been a sport in which 
an individual could Usually cruise 
off on his own quiet way in peace. 
Recently, however, it's become ap- 
parent that boatmen had better 
gang up and cooperate to keep from 
being marooned ashore. The U.S. 
Dept, of Energy announced; early 
this year that it was considering a 
ban on all weekend pleasure boating 
as a gas-saving measure in all states 
that did not meet specific energy 
targets in case of an energy emer- 
gency. 

No other sport or activity was 
mentioned. Boating apparently way 
singled out because it's a highly vis- 
ible sport and had no muscular lobby 
in Washington to point out that 
boats burn less than one-half of one 
percent of all the fuel consumed in 
the nation. 

Boatmen have started telling con- 
gressmen what they think of sin- 
gling out water sport as a way of 
saving energy, white ignoring activ- 
ities ashore. An equitable sugges- 
tion, of course, is to allow everyone a 
set amount of fuel, if that becomes 
necessary, and then let each person 
choose how he wishes to use it. Prop- 
er motor maintenance helps save on 
marine fuel consumed, industry en- 
gineers point out, and a light, well- 
powered, planing hull can back off 
one quarter on the throttle and get a 
smoother* more comfortable ride, 
while saving 35 percent on gas. 

Dangerous or disappointing 

'‘Can I convert my runabout into a 
sailboat?'* That's a question we've 
been asked often recently by boat- 
men considering ways to save on 
fuel. The answer: “Yes, you can, and 
no, you shouldn't.'* 

Ah PM readers, we're the people 
who can do and build anything we 
want, Fortunately, we are also the 
ones who don't waste time needless- 
ly, once we learn why some project 
may not make sense. 

When the days of steam power be- 
gan to move in on the windjamming 
square riggers, it was no great prob- 
lem to add an engine in the hold and 
side paddlewheels or stern propeller 
to keep the ship going when the 
breeze died or blew the wrong way. 
Eventually, of course, the masts 
that held the sails were eliminated 
completely. Displacement freighter 
hulls didn't and still don't go a great 
deal faster than the speediest clip- 
per ships when winds wore right, 



But today's light planing hulls 
that skim the surface of the water 
are not designed to perform proper- 
ly under sail power. On a calm day, 
in sheltered waters with a light 
breeze, you could rig a sail on your 
skiff or ski boat and sail across the 
lake if the wind was going the right 
way, though you might have to row 
back home if you'd left the outboard 
ashore, A small powerboat has noth- 
ing below' the bottom to keep it from 
sliding sideways in a beam breeze, 
or turning over, if gusts suddenly 
start pressuring the top of your 
makeshift mast like a lever. Sure, 




The motor sailer may be a happy compro- 
mise for a fuel crunch. This 2fMoot Kodiak 
is available In plana from Glen-L Marine, 



you can attach lee-boards on each 
side, hang a weighted keel below' the 
hull or build in a centerboard trunk 
to house a daggerboard or swing 
keel that counteracts leeway and 
counterbalances the above-deck 
forces and tipping efforts of the sail. 
But once you’ve made alt tile modifi- 
cations to make the hull stable* or 
reduced sail size enough to keep you 
on a semi-even keel, your “sailboat” 
may be so alow and difficult to tack 
that you might wish you’d stayed 
ashore. Like the old cargo schoo- 
ners, smaller sailboats can be con- 
verted to power without too much 
trouble, but adding sail to a light, 
fast powerboat is usually not worth 
the effort, You’re likely to get very 
discouraged, or drowned. 

An exception is a larger craft, the 
motor-sailer. With a speed of nine or 
ten knots under power and almost 
that much when the wind is just 
right, it sets no sailing records and 



pulls no water skiers, but eventually 
gets where it's going and usually 
has room aboard to take along a full 
family. By shutting down the en- 
gine, except when needed for nar- 
row channels, calms and currents, 
you can get a great range of action 
from the design. It deserves atten- 
tion as a compromise in the future. 

How to— i where to 

Now that, gas stations aren't a ready 
source for free road maps, a travel- 
ing outdoorsman needs to look 
around for the best one to buy. This 
year it's probably Rand McNally's, 
new $.4.95 Road Atlas of the United 
States, Canada and Mexico, A com- 
parison with previous editions (they 
go back to 1924) shows a large num- 
ber of refinements and improve- 
ments in the 19KG version and ex- 
plains how they spent over a m illion 
dollars in this year’s updating. The 
locations of more parks, turnpikes, 
recreation spots and city details are 
among the many additions. While to- 
pographic maps and state tourist de- 
partment maps arc still the choice 
for hikers and shunpikers, this lat- 
est Rand McNally should be the one 
for your glove compartment. 

The B UC Vecd Boat Price Guide, 
$48 from BUC International, 1881 
Northeast 26th St., Fort Lauder- 
dale, Fla. 33305, gives the value on 
craft up to ID years old, hut now 
they’ve published a $38 Older Boat 
Price Guide that goes back to 1905. 
Like guns and fishing gear, stamps 
and coins, old boats are becoming 
classics that increase in value. The 
new volume gives an antique boat 
owner a good start in evaluation. 

Old-favorite sport books often 
fl*«m to be unavailable or out of 
print. An excellent new source for 
buying, selling or searching for 
boating, flying, automotive and mil- 
itary volumes is the Transportation 
Book Company, 64 Eighth Ave,, 
Brooklyn, N.Y. 11217, Author War- 
ren Weith is the researcher* JW 
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America's 




favorite couple 



Seven and Seven have been going 
together for over 40 years. For a perfect 
marriage, just pour 1 L ^ oz. Seagrams 7 
over ice in a tall glass, fill with 7UP and 
enjoy our quality in moderation. 

Seagrams 7 Crown 

Where quality drinks begin. 



•jwsd <# -«na f-UMWi narae ?* n ^ s^mirna 






Remember r c- :m-r FPA fl*e for comparison I uli"- cars 'four irileisfi an.1 ran^» r^nd ;-r you 

■ ;>:'rci *-’a1hr and 'r r knjlh your n ghway <n--?a^ and range will probably be less rhan |-*if 
h estimaie forcing ranjE oil r-atfis are obtained by iPiflfiplynii Ihn EPA aid hiipwiy estm-ales by Ihe 
Stamford lnel I ■ n K caiMulji ral ng nl lH 7 Ra'lnrs forC-ullass Cruiser 22 0 fd Custom Crwttl pusclS nor 
cuflHEKiLT wiiftBiFtnui =rc*n < GldS m-3 t)i CS a ic equipped with (iM-bm'i e ngir-RS prgdured tjy 'iarigus divisions 
See yrjur Peakr Fa r details. 



Before you spend 
any money yo 
for a new wagon, 



zinc-rich layer of primer. One 
slam of the doors will help tell 
you. . .Olds Wagons are built . 

They're also very economical* 
They offer impressive mileage and 
range estimates. The EPA 



see what Oldsmobile’s estimates below are for 

had built for you 

These are two of our 1980 Cruisers, the 
mid-size Cutlass Cruiser Brougham 
on the left and the full-size Custom 
Cruiser on the right. 3F you re looking 
for a wagon that'll give you solid 
value and loads of utility, you're 
looking in the right direction. 

These are Oldsmobiies, You know 
they Ye solidly built. The ride is tuned 
to give you a quiet smoothness you 
might not expect from a station 
wagon. Corrosion is 
combated with 
galvanized metals, 
plastisol, aiuminum- 
impregnated wax 
under-coatings and a 



our available diesel V8, 
These wagons also 
have Oldsmobile luxury 
through and through. Power 
steering, power brakes, automatic 
transmission and rich upholstery 
are but four of many standard 
features. And available options include 
nearly everything you would expect 
from a luxurious car. After ali, these are 
the Oldsmobiies of station wagons. 

See your Olds dealer Compare 
price, mileage, engine choices, resale, 
luxury Compare everything you 
want in a station wagon. 
v We think you’! I 
be very satisfied with 
the station wagon 

Qldsmoblle's 
A " had built i 
’'v for you* * 



h 
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Cutlass Cruiser Diesel 

22 400 34 618 

FPA EPA Hwy 

ts! MFC £51 fianRE; EsI Rany? 



Custom Cruiser Diesel 

21 1 462 31 682 

EPA iFvVv Hwy 

Fst ftlPG Est Range EsI ffancc 
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CAPSULE REPOTS ON NEW AUTO PRODUCTS 



Digital auto alarm clock 

You see a number of quarto-crystal 
car clocks on the aftermarket nowa- 
days, hut most don't have an alarm. 
Alarms can be handy in vans and 
campers when you need to wake up 
or remember to take dinner out of 
the fridge. 

Sparkomatic’s “Travelin' Time 3' 1 
Model SCL-3 not only incorporates a 
remote, plug-in alarm, but also tells 




Digital alarm la compact, Installs easily. 



time and date on a lighted digital 
display. Installation takes about 15 
minutes unless you sink the dock in 
your instrument panel. 

You have only three wires to hook 
up: a hot lead, a ground and a wire 
that's hot only with the ignition on. 
This last lights up the display. 

The Sparkom&tic SCL-3 costs 310 
to $46 at auto stores. It's made in 
Taiwan, distributed by S psirko malic 
Corp.. Milford. Pa. 18337.— MX. 

Ten years of moonlight 

When my car conked out recently on 
a dark and lonely road, I discovered 
that my flashlight had also joined 
the deceased. Next day I solved the 
dead flashlight battery problem 
with the purchase of a Moonlight, 
It's powered by a e-sine lithium 
battery that has a I 0-yeur shelf life 
and provides 12 to 15 hours of steady 
Eight. The Moonlight will function at 
temperatures down to -65 C F, The 
Lex an housing is unbreakable and 




Moonlight boost* 0 10- year shelf Hie, 



waterproof, and the switch ia re- 
cessed into the base of the light so 
there’s no accidental battery drain. 

The Moonlight is fully guaran- 
teed. Tim $17,50 retail price includes 
tiie lithium battery and three spare 
bulbs. 

Order from Early Winters Ltd,, 
110 Prefontaine Place South, Seat- 
tle, Wash. 98104 , — Bob Berger 

for hotheads 

My biggest gripe for years has been 
the lack of standard equipment 
gauges on most cars. On some, you 
can't even get them ns optional 
equipment. And idiot lights only tell 
you the story after a malfunction. Tf 
you want to avoid a malfunction* as 
1 do, and cure it before it happens, a 
good gauge is the best insurance. 

To make up for this luck of fore- 
sight by my car’s manufacturer, I 
recently installed a VDO cylinder- 
head temperature gauge- The gauge 
comes with wiring, sending unit und 
mounting bracket. 

Installing the gauge is no prob- 




VD0 gauge keep* track of tvmparalurv. 



lem. Just remove one sparkplug, slip 
it til rough the sending unit and in- 
stall the plug. The sending unit re- 
mains wedged between the cylinder 
head and sparkplug. 

The only other waring required is a 
splice into an existing power line for 
the gauge bulb. 

The VDO temperature gauge is 
available at most :i u to parts stores 
for 346.15, It is not available directly 
through VDO, hut if you need more 
information you should write to 
VDO-ArgOp Box 2630, Winchester, 
Va, 2260 L — T A. 

Erase radio crackle 

Does your car radio or stereo crackle 
and boom every time you turn the 
volume knob? If so, it no longer 
means a trip to the sound shop. Ra- 
dio Shack now sells an aerosol clenn- 




Afcrosol spray eliminates radio crackla. 



ing fluid that rids radios of boom- 
producing residue. Called Archer 
TV Toner & Content Cleaner and Lu- 
bricant, it r s simple to use. You take 
off the radio tuner knob and collar, 
insert the thin plastic "straw” and 
squirt. The cleaning fluid doesn’t 
harm plastic or rubber, and it's non- 
flammable. 

The six-ounce can is 31. 1& at all 
Ratlin Shack stores. — M.L. 

Pickup buddy 

For anyone who carries loose gear in 
a pickup truck, here's good news 
from FKM Inc, Called Load Buddy, 
it secures anything from refrigera- 
tors to wheelbarrows. 

Load. Buddy is made Up nf twn 
cross braces, one stationary, the 
other adjustable. The stationary 
piece bolts onto the inboard side of 
t he bed wa 1 1 ; no dri 11 i ng or we 1 d mg i s 
necessary. The adjustable brace is 
operated from a crank on the side of 
the stationary one. The unit is 
placed over tile load and the mov- 




Load Buddy holds anything In truck bod. 

able brace is cranked down, pressing 
the cargo against the bed. The brace 
swivels to secure even irregularly 
s hailed objects. 

Load Buddy is si t NAPA stores 
atvd other outlets for under $120- For 
more information contact FKM Inc., 
2699 South Bayshore Da-,, Suite 699, 
Coconut Grove, Fla, 33133,— T, A. 
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special offer 

Buy The ATLAS 



6" Screw Cutting Lathe 




$OQCOO 

ONLY VVV 



PIUS *30 SHIPPING 4 HANDLING 

ACCURACY AND DEPENDABILITY 
AT A SENSIBLE PRICE... 

ATLAS 6" Lathe 

has 8 spindle: speeds 6" swing over 
bed, 6* swing over saddle wings. 
19V' between centers. Spindle turns 
in Timken tapered roller bearings 
Reversible power longitudinal feed 
Lathe is 11" high, 17%" wide, 34" 
long. Cuts 8 to % threads per inch, 
right or left-hand. Comes complete 
with graduated compound rest, too] 
post assembly, change gears s 
threading dial, V-belt, motor pulley 
with % M bore, two 60° lathe centers, 
wrenches, 

Metric Model Available. 

‘Four-Jaw, 4" Dia. Chuck 

Holds irregularly shaped work, 

Each hardened steel jaw operates 
independently. Reversible jaws, has 
1" - 10 threads. Wrench included, 

A $71.00 value. 

* No risk offer. Return purchase wtthin 
15 days for full refund if not satisfied. 

* Full one year guarantee 

Price subject to c-honge without notice. 



Mail To; ATLAS PRESS COMPANY. Dopi. 245 

WISH. Pitcher KaianaiaE Ml 49007 
Reas® send me tte Arias 6" Latte ate 4-ja*v Chuck 
EnekiiWJ is my chuck or mcnpy grtfsr 'gr J42S.OO <| in- 
dufling shaping/ tateiinpj or charge my cttet ip: 

J ViH IZ Wasiar Charge 

At ci . t Ejtp , Dale 

Ha*te 

Address 

Qty/Strte/Op 

□ Sind lor FREE Atlas lalha Auniffllt GiUloy. 

W^hig*-, i Inddni readouts ariri MadCHl U.SA 

4VJA1&W USA anlv tnht ewrtfci ;i mfllgr ftm; m. jhig 
ping ^mnaung bo Mat uait JUtfdiMj Hawn rsqrta ad di tonal 
Nghr to llnai dBsimalinn This ulta expires . r -a 1,-BC 
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It still needs wheel covers and final 
trim for the showroom, but the basic 
shape of the new Mercedes coupe is 
down pat and in prototype. The two- 
duor 2*2 will pair up with the 
smooth new .sedans {see Imports & 
Moiorsports, page 66 D, Dec. 79) far 
the 1981 model year. Like the se- 
dans, the coupe has been totally re- 
engineered for weight savings and 
improved aerodynamics. Don't call 
it “downsizing” though: Mercedes 
knows a potential customer 
squeezed into a small space might 
have difficulty reaching his wallet. 
There will be no squeeze on perfor- 
mance either, with choice of two 
strong engines likely: 3.8-liter alu- 
minum V8 or five-cylinder turbodie- 
sel. 

Contemporary classic 

What's this, a restored Porsche 911, 
one of the shapeliest cars ever pro- 
duced? Or is it a new fiberglass rep- 
licar sitting on a shortened Beetle 
chassis? 

Neither. This is a new Porsche 
that’s in full production. The 1986 
911SC is as available as the two 
front-engine Porsehes, the 924 and 
928 models. But many people think 
it's gone the way of the old Speed- 
ster. The classic shape of the 911 
(now 15 years old) should be around 
as long as customers will spend the 
£28,000 the car costs today. 

The rear-engine design goes back 
to the days of the first Beetles. In 
the 911, the horizontally opposed 
layout of the cylinders forms a Six 
that displaces three liters and is 
good for 1?2 hp. It’s the same setup 
that will be used on Porsche's Indy 
car (see page 100) at the 500 this 




Horizontally opposed Six, basis for racing 
angina tor Indy, powers Porsche 9 1 1 SC. 



month. The Jndy engine does devel- 
op a bit more horsepower, like 630 at 
9000 rpm. When you see Porsche on 
Memorial Day weekend, you’ll bo re- 
minded that the 911 lives! 

Birthday car 

Another supershape in motorcars 
has reached a milestone. The Z-car 
was introduced 10 years ago and 
Datsun is celebrating with an anni- 
ve rs a ry edition that 's o n e o f the best 
values in the Grand Touring class. 
The 280-ZX10 is to the original 240-B 
as power windows are to side cur- 
tains. The 240-Z (introduced at 
$3500) has evolved into a very luxu- 
rious Gran rurtsmo. The base ZX for 
1980 will set you back $10,000, and 




Datsun S80-ZX10 is for 10th anniversary, 



the anniversary edition $13,500, but 
when you figure that cars like the 
current British and Italian rag-top- 
pers are commanding $10,0 00- pi us, 
the ZX becomes very hard to resist- 
The black and gold anniversary 
edition shares the fuel -injected, 2 as- 
hler Six and the five- speed or auto- 
matic transmission that equip the 
base ZX. Special features of the 
ZX10 (3000 models of which will be 
available this year in the United 
States, include the following: T-bar 



(PteBse fur.n So p a ge 2 62} 
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Why did Bob Larkin buy the KZ440 LTD 
with its 58mpg? 

Because Bob always believes in going 
the distance. 



When Bob swung a leg over the KZ440 LT! 5 
and settled down into the high-step, dual- 
density cruising seat, he knew he was on a 
winner. The pullback bars seemed to reach for 
his hands. And a tap on the electric starter 
brought the call of the road from dual mega’ 



phone mufflers. Who could resist? Its 443cc 
overhead cam engine with constant-velocity 
Mikuni curbs delivered plenty of torque, so he 
could accelerate quickly and cruise effort- 
lessly Bob liked the fact that it was Kawasaki- 
reliable. And he appreciated the advantages 
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of a silent cam chain with automatic tensioner. 
After all, them are better things to do on 
campus than to spend your free time working 
on a motorcycle. 

When it came to handling, the KZ440 LTD 
exceeded his expectations* Precision-damped 
front forks and needle bearing swingarm 
gave him a real feeling of control and security. 
So did the drilled front disc brake. The fat 
rear tire provided tots of traction, and Bob 
sat down low with the center of gravity 
right under him. Riding it was a breeze — 
and sheer pleasure with a close friend on 
the back seat. * 1 



When you stop by your 
Kawasaki dealer to see 
the slick looking KZ440 
LTD, be sure to see both 
the chain drive and belt 
drive models. You 
might even take a 
look at the new 
KZ250 LTD, It’s all 
smaller, but it’s got some big numbers going 
for it. For openers, hows 80,2* mpg grab you? 

Kawasaki 

Don’t let the good times pass you by. 
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'Imports’ that made 
their mark at Indy 

Light, agile and with smailer engines, they set the 
trends that lasted for decades. 



by Pack Bryan 



T he Porsche entered in this year's Indy 500 
isn't very likely to win the rate its first time 
i nit, Rnt i T it does be Ut the odds and find its way 
to victory circle <see page JOGf it will make the 
Mime kind of impact made by another import 
back in 191IJ, when a French Peugeot convinc- 
ingly beat tiie rest of the field and took the 
checkered May, 

The winning Peugeot was driven by Jutes 
Goux. a Frenchman whose name is now almost 
forgotten by everyone except hard -cure raid rig 
aficionados. If is contributions and influence at 
Indy were felt for over years. 

GuUX r along with bis partners Paolo Zucnrelii 
and Georges Uoilim, designed and built the win- 
ning engine and chassis and raced it sue cess fully 
in lull in European road races before coming to 
Indy. 



While strictly conventional by today's stan- 
dards, the engine design was during and innova- 
tive for the period. Fur the first time in any sin- 
gle engine the Goux powerplant incorporated a 
one-piece heod-and-bluck casting bolted ton bar- 
rel crankcase, four valves I'm each of the four 
cylinder- and dual overhead camshaft*. The 
o v e ral 1 pack age w as I igh t, si ron g » n d so si m pie 
and elegant in operation that the com petition 
c u me a w ay w o nde ring why the y '< 1 neve r t hi >u gh t 

jfl^se f oOT ( ' Jbirqc » * 2 } 





Julm Go nit led 191$ Franch Irvaalon of 
ih* 5 GO- mil* rae* In * Peugeot. Winning 
Ms hril time out, Ih* Paggaora angina 
design i*| ihe pattern for IN* Mill art, 

Off yi and Ford* that foTiowad tor sg pon 







Deutsche nmrnue at truly 

Armed with the latest in racing wizardry, 

Porsche tackles the Brickyard ' 

P orsche has finally done It. After | right in Fate December 1979 Porsche 
several years of rumors and con- ' announced that il had struck a deal 
lecture, the tiny German manutac- with I nterscope ftac tng Team to enter 
Hirer has announced it will try to a factory-backed indy car for the 
capture the Barg-Warner trophy. Memorial Day event. Dflrmy Qngass 

for the past lew seasons Porsche : was named as driver, an excellent 




engineers and racing personnel have i choice since Ongais is considered to 
been seen roaming the Indy pita with be the fastest man on wheels 
notebooks and calculators in hand Gngais and Inferscope were a logi- 




At the time, they denied any possible 
future participation at |he Brickyard 
and slated Ibey were only There as 
"'interested observers, " But those 
who know how the racing brains at 
Porsche work reasoned lhal the firm 
doesn't pound calculator keys unless 
ll means business. 

For once the rumor mills proved 



cal choice since (hey"ve been helping 
Porsche 935 lurbcs in IMSA GT 
events for several years. The indy car 
engine is almost identical to the 935 
engine so Interscope's familiarity with 
il should be an advantage when ihey 
take the car to indy. 

The racing success of this engine rs 
impressive. It has won three Ot the 











graund-eltEct " Cflr: Side pud* which 
rut I I4nhs dnd riduiof i art shaped 
like * Wing section. At Speed, itfrftow Creates 

a fJewntorce thal puthfti Car closer 1 o thm hack 
surface. The *fcirt at the Pise of the pods 
prevent air tram buJiding up underneath the car. 



last four Le Mans events and came In 
first aUhe Daytona 2^-Hr.ajrs i n >97y it 
nothing pise. (he horiiortlaHy op- 
posed si^cyiinder power plant has 
proved to be durable and reliable for 
endurance events- Porsche feels the 
engine should nave no problems 
staying together for the 500 

The flat Si* displaces 161 7 cl. nn 
and produces 630 tip at 9000 rpm. 11 
will, ol course, b# turbocharged and 
run on methanol 

To keep all that power on the 



ground, Porsche has departed radi- 
cally from conventional indy chassis 
design. Borrowing from current For- 
mula 1 technology. Porsche has coma 
up with & “'ground' effect’' body which 
essea Hally use# the entire body of the 
car as an aJr-foit. The air rushing over 
the skip a? speed pushes Ihe car to lie 
ground 

Another aerodynamic a<d on the 
Porsche is skirl, a lleMibl® pfaS- 
tic lip which runs Ihe perimeter of 
the car and touches the ground 



The combination ol ground effect 
body and skirt work together to pro- 
duce a vacuum unde the car which 
literally glues It to the surface of the 
track. 

If Porsche's racing history »s any 
indication of success at Indy, it wilt 
be ah awesome competitor Armed 
with the latest srate-oMhe an rac- 
ing technology. Porsche will cer- 
tainly givft the regulars m Gasoline 
Alley at the Speedway a run lor their 
money. — T A, 
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Delagc of Rene Thomas cameo French incolor to second Indy win in 1914, aided by tire 
troubles of his rivals. Delates look lirst and third, Pcugeots second and lourlh. 




of it before , But it didn't tEiki' them 
hung to adopt the design. 

The Goux design was so success* 
ful r in fact, that it was quickly copied 
»nd raced by Sunbeam, Hum bar and 
V liu x bul] it] England, Deluge in 
France, Opel in Germany and others 
in Italy and Belgium, But perhaps 
the most famous offspring of the 
original Goux engine was the Harry 
Miller creation that later became a 
Fred Offen ha lis.it creation. The an 
central mots of the venerable Offy 
Four, which dominated Indy from 
I 93 5 to the early 1 1*7 0s h can be t raced 
directly to the Jules Goux design, 
While the American competitors 
admitted that the Peugeot engine 
whs stronger and certainly mores o ■ 
phistiCHted than the domestic prod 
ucts T they doubted that it would hold 
together for the 500 miles, Goux 
proved them wrong in beating the 
entire held by 13 minutes. 

After the raeeGoux attributed his 



quite change the course of history, 
it certainly made many domestic 
competitors take notice. American 
racers realized that the 1913 Peu- 
geot victory wasn't just a fiuka; 
there was something to be s&ki for 
the thi rope an approach to motor 
racing. 

Barney Oldfield, the odds-on fa- 
voritc, had shown up with a massive 
434-cu.dn. engine fitted on a Stutz 
chassis. The Del age displaced only 
380 cu, in., yet produced more horse- 
power. Despite superhuman effort 
to keep the big St Lit X running with 
the pack, the best Oldfield could 
manage was fifth, coming in 20 
minutes after the Deluge had fin- 
isher! the race. Even more astonish- 
ing was the fact that the second- 
place car was .i baby Peugeot, dis- 
placing a more 183 cu, in. This car 
beat Oldfield by 13 minutes* 

It seems t hat the lesson of high- 
revving, smah displacement en- 



Uttle engine i hat could" in ihls Cooper 
driven by Jack Brabham was a Coventry- 
Climax- Underpowered, car i aught Indy rac- 
ers real meaning of "handling" In 1961. 

gincs was not lost on the organizers 
or competitors because the follow- 
ing year, 19] a. the formula for en- 
gine size was reduced from 450 ru- 
in. to 300 cu. in. 

The biggest engine at the 191 G 
event was a Duesenberg 299 cu, in. 
driven by Eddie O'Donnell* The Doc 
ziv came in fifth while the winner 
was Ralph DePalmii at the wheel of 
a lT-l'CU.-in, Mercedes. De Palma fin- 
ished the race in 5 hours and 33 
minutes. The Duesenbcrg showed 
up 40 minutes later. 

Aside from its engine, the Mer- 
ced es had something else going for it 



success to his engine and French 
champagne.. II seems that on each 
visit to his pit for fuel and tires ins 
mechanic handed Jules a pint of 
chilled bubbly. By the end of the 
race he had consumed some five 
pints of the stuff- That's not part of 
today's pit stops* 

Another French victory 

Of the 13 cars that finished the 
1914 Indy 500, six were fn reign. The 
winner, a Del age using its own ver- 
s i on. of the Peu gt q .it F o li i ■, w a s d r i ve n 
by Frenchman Rene Thomas. 

The American competitors were 
once again astonished hy this Euro- 
pean victory, A newspaper account 
of that race called it a '“black day For 
America."' While the result didn’t 
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Wilbur Shaw won in 1937, 1939 and 1940. His supercharged Mascrati had independent 
franl-torsion-bar suspension, was heeded lor third straight win when wheel hub broke. 





This ca-r helped kill I ndy "'-road ale r' ' ; its 
Ford engine almost did it EoOttys, Jim- 
my Clark* 1965 victory In Lotus-Ford 
solidified chassis revolution. 



which later influenced the 
appearance and construc- 
tion of all Indy rarer!?* The 
Mercedes was built around n 
then little known principle cull 
streamlining. Long before t 
Chrysler Airflow laid an egg and 
Raymond Loewy designed kit 
stream lined locomotives, the ever 
clever Mercedes engineers realized 
that a hi g square bathtub on wire 
wheels was not as graceful and prob- 
ably couldn't go as fast as a rounded, 
more streamlined .shape. 

The Mercedes sported a chiseled 
nose r a stretched boni-tail and a ful- 



ly enclosed undercarriage. It cer- 
tainly set the trend because from 
that year on every Indy ear carried 
a bullet nose and pointy tail. 

Between the wftr$ 

Despite I ndy managements effort 
to reduce the cost of racing during 
the big depression of the 1 930s with 



displacement incentives for stock 
eng i ne s, t h e pu re rac i tig m ac h i nc ry 
continued to dominate the Ameri- 
can scene. In between the war years, 
Europeans made rare and unspecta- 
cular appearances k leaving the way 
open for the Millers and Of fen Haus- 
ers to dominate the spun . 

It wasn't until ISKJ7 that the for- 




Asciiri's rftd Ferrari **t htarts afire* bid Ifrtt Umars cold. "Tall" gearing gave good straight- 
away speeds, Pul car couldn't stay with the Offys coming out ol the turns 



dgn influence began to be felt again 
sd Indy and cm other racing circuits. 
At that time, Wilbur Shaw, whn'd 
won the 1037 Indy in a Gilmore < >f- 
fenhauser, began to take an interest 
in the Vanderbilt Cup riu'-es. These 
were European-style sprint races 
held on public roads, r organized 
mainly fo r the am use n i i nit el go nt U ■ 
men sportsmen who wanted to see 
flow fast their* import cars could go. 
After a crack at a Mascrnti, VVil- 
bui' became un immediate convert. 
He bogged his sponsor, Chicago mil- 
l ion lure Mike Boyle, to buy him a 
blood-red Maserati for Indy, Boyle 
was, at first, reluctant to give up a 
good thing and go for some high- 
strung, delicate little Italian rtmd- 
ffitaSSSJi JfEL 
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No moving parts 

The Zeopower Co. of Natick. Mass., 
makes a solar- powered refrigerator that 
works like this: The solar collector on top 
is filled with zeolite, a mineral that "ab- 
sorbs" water vapor. During the day, the 
collector heals up and the vapor is driven 
oul to condensers underneath. The vapor 
condenses to water and trickles down to 
l he evaporator/storage compartment in 
(he fridge. At night, the zeolite coots, pick- 
ing up vapor again and creating a pres- 
sure drop. (The system is a totally sealed 
vacuum.) The evaporator water then boils 
as it picks up heat from the fridge interior 
and the rest of the water. For every two 
pounds of water that boil of), about 14 
pounds of ice are left behind. The next 
day, the ice melts slowly, cooling the 
fridge. Meanwhile, the zeolite exudes 
water vapor again and the cycle contin- 
ues. Suited for use in boat. RV or back 
yard, the refrigerator will cost about $500 
in mass production. 




Inflatable rafts 

These fwo inflatable life rafts, which together 
can hold up to 84 people, fit into a fiberglass 
cylinder only 5 teet long when packed. The RFD 
42/84 life-raft cylinder is carried on a cradle on 
British hydrofoils and hovercraft. When dropped 
into ihe water, a pressure vafve releases a 
catch and the cylinder opens into two haives- 
The rafts emerge and are said to inflate to full 
size in less than 20 seconds. Each raft is about 
1 7 feet in diameter and about 5 feat high. Each 
has lour entrances, two of which have steps to 
aid boarding from waier level. When launched, 
the rafts are linked, buf they can be detached. 
They're made from polyester-coated nylon by 
RFD Inflatabtes Ltd. 





Tabletop test 

One way lo hone your instrument flying 
skills is to go out and practice in an air- 
plane. But this takes time and fuel, and 
incurs a certain risk. The ATC-71Q I light 
simulator permits repeated practice Of in- 
strument navigation almosi anywhere. 
Made by Analog Training Computers of 
West Long Branch, N.J., the basic unit 
costs less than $S000. It's said to provide 
realistic flight situations with a series of 
recorded tape programs: time spent train- 
ing with the 71 0 can count toward various 
Federal Aviation Agency licensing re- 
quirements. the maker says. Selector 
switches allow varying inpuls for air iurbu- 
lence, wind speed and direction. 
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Energy monitor 

Would homeowners conserve more en- 
ergy if they could see quickly how much 
money they were saving? The Depart- 
ment of Energy thinks they might, and is 
conducting an experiment to find out 
About 600 energy-cost indicators have 
been placed in homes in tour U.S. and 
two Canadian cities, The 10* l2*3-inch 
unit shows the time of day and the cost of 
gas and electricity as it mounts, tor 54 
hours from midnight to midnight, It also 
provrdes a readout of utility costs lor the 
previous day, cost for the next hour If op 
appliances are turned on or otf. and accu- 
mulated monthly costs. The prototype de- 
vices measure only gas and electricity 
use. but could bo modifred to measure oil 
use. If the feedback concept works, 
smaller and cheaper consumer versions 
of the indicator should become available 



Boat tote 



Iron butterfly 



This 32*foot*dsame1er butterfly valve, said 
to be the world's largest, will be installed 
at the Arnold Engineering Development 
Center near Tuiiahoma, Tenn. It weighs 
170 tons; yet the butterfly rtselt can be 
opened or closed in 60 seconds against 
arr velocities exceeding the speed of 
sound, The half-mile-long wind tunnel 
cost $437 million to build The valve {with 
truck shown on it for state) helps isolate 
one bank ot compressors from another so 
that the pressure and voiume of air run* 
ning through the wind lunnel can be con- 
trolled. It will be used during high- altitude 
simulations on aircraft engines, when the 
tunnel is el partiat vacuum. The British- 
built unit is by Ma-rkham and Co Ltd. 



Sometimes large boats have to be taken 
from the water to g destination on land, in 
this case a trade show It's a difficult pro- 
cess, now made easier by the Euro- lift. 
Basically a crane that can travel into the 



water or down the road, il was built by the 
Wenziaff firm in Germany. The crane can 
carry boats from about 30 to 80 feel long, 
weighing up to 106 tons, and it is capable 
oi adjusting to various types of terrain. 
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FIGHTING THE WORLD'S 

After fire ravaged the floating drill rig, the 
oil slick headed for the U,S. coast. 



WORST OIL SPILL 




by John F. Pearson 

I i came with a mar. a can non 
shot from the deep; L'herc 
wa s if ( ^ c rew ma n < >n t he fl cm ting 
rig who didn't instantly know 
what had happened: The well 
had blown out! 

It \vas ’A:YA a, in., S unsi ay, June 
J. 1973. when [sine I, a six- 
month-old exploratory well 
owned hy Mexico's Pemex com- 
pany, went wild. The thunder in 
the Km of Campeche., just west 
of the Yucatan Peninsula, sig- 
nalled the beginning nl' E he worst 
hlownul in the history ol deep- 
sea drilling. In the month* that 
followed, the blowout frost rated 
dozens of technicians who tried 
in tight [ he flow with e\ eryt King 



from a robotic diver to a ill 0 ton 
“sombrero'' hung dow n in I he 
blue -green Mull of Mexico wa- 
ters To trap oil, The flood of oil 
imperiled the Texas coastline 
hundreds of miles awa> to the 
north. And that morning when 
the well erupted, it threatened 
the lives til ‘every one aboard the rig. 

The big semjsubmersihk- drill- 
ing rig shuddered and nicked as 
liquid and gas driven hy the 
blHMi - pounds - per - square - inch 
pressures in (he oil -bearing for- 
mation two miles below surged 
l h rough .1 JO- font section of pipe 
projecting up from I he deck. The 
crew had been trying to unscrew 
the pipe fn.un the drill string 




Burned-out Sedce I35flg (nght) iftmimtd 
Afloat attar lire a we pi acre a a ill deck. 
A 522-miHrcn lota. the ng wjii evenlually 
jawed 200 miles out to iea and segltleO 
Blowout occurred SO- mnea north wet I ol 
Ciudad dal Caiman, Mmco [map. below c 
Currant swopl oil along coast toward Texas 
where Coo lamination allected tome 140 
rmlea ol cosal from Brownsville northward 



Like an eerie sunset, a 
renection or tire on Gulf 
wnloti silhouette a lug, 1 
supply boat a| blowout 
in&jrighl) Lina marking 
oil hIicA a haw a m photo 
j below j of unideniititd 
vessels at l he offshore 
well six months after the 
initial eruption of bit 






01 uni bow ol flellop worH 
barg-e, Able Turtle, nosed 
■ rtl o edge of Ihe lljimej 
(lop), Divers illemptirtg 
1c locale leak (above) 
required hosing down as 
decfc tamper afore* roe* 
to 1*S‘- F. The remotely 
piloted unde rweler vehicle 
(Left) IlnalLy lounet the 
source of off plume, than 
gel caught in ft* upward 
vprte*. The lurbulenl ride 
to Ihe surface banged up 
electronic components. 
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Legendary Texas oH- 
well tamer Paul N. 
(Red) Adair (second 
from watched TV 
picture* of sea floor to 
survey damage at 
wellhead, Underwater 
cameras that carried 
the lights transmuted 
ttia murky* Jungle-like 
scenes of defer!*- Ear- 
ly hopes of containing 
blowout faded quickly 
as plan after plan 
failed to cep the well. 



PlXllM by Ma-'iwn inHf^diarinl .nr 
.jHjniiPihaiwn anduS CitfiiCiijaro 



the pipe* It spurts out through an 
opening in the bit* providing cooling 
and lubrication as the drilling pro- 
ceeds, It carries rock cutting* up in 
the space between the drill and the 
w'eiIL of the hole and then hack to the 
platform in a hollow riser pipe which 
surrounds the drill. On the rig's plat- 
form, the mud pours into tanks, 
where cuttings are separated before 
the fluid flows back down again. 

When a loss of circulation occurs, 
it usually means that the mud is dis- 
appearing into fractures in the rock. 
From experience with other wells in 
the area, the Mexican engineers de- 
cided that the situation probably 
was temporary, And later in the day, 
reassuringly, the mud did begin to 
circulate. 

But on June 2, circulation stopped 
again. Ten hours later, it had not re- 



when the well blow, scrambling the 
pipe’s threads, causing it to whip 
from side to side like a loose water 
hose under full pressure. Now it 
spewed drilling mud and crude oil* 
scattering men, tools and sections of 
pipe, 

Crewmen rushed to shut down 
electric motors and diesels: A spark 
could turn the rig into an inferno. 
But their luck ran out. Surging gas 
ignited, Finn streaked along the 
deck as the men ran for their lives. 
Though some suffered injuries, all 
managed to make it to lifeboats. 
Within minutes, they floated on the 
dark waters of the Gulf* looking up 
at a towering island of fire. 

World's larges! Tinker Toy 

The rig on the job was the Sedco 
135, a triangular-decked semisub- 
mersible (a ''semi” in offshore lingo). 
It resembled a huge Tinker Toy* 
with a deck the si ?.c of a football field 
sitting on long steel legs. 

The Sedco 135, owned by a Dallas 



company, was leased on a modified 
bareboat (no crew) contract, with 
only seven. Sedco personnel aboard 
to keep a proprietary eye on it and to 
offer advice as needed. The rig was 
operated by a 03-man crew from Per- 
margo, a Mexican drilling firm. 

Semis are capable of working in 
very deep water. So the 165-foot 
depth at the Ixtoc 1 site was no 
strain for the Sedco 135. The rig con- 
tinued to drill month after month* 
adding hollow drill pipe in 30-foot 
sections as the hole deepened. By 
June 1979, the pipe string reached 
nearly 12,000 feet* The big knobby 
bit was punching through rock with- 
in some 600 feet of the target 
depth. 

On June 1, the drilling crew spot- 
ted the first sign of trouble— a loss 
of circulation of the drilling mud. 
The mud, usually a mixture of 
water, clay weighting material and 
various chemicals, is injected into 



covered. The crew decided to take 
drastic action- Pull up the whole 
drill pipe* take off the bit, send it 
back down and pump material to 
seal off the rock fractures through 
the drill's open end. 

The Sedco engineers reportedly 
were not happy with the plan. They 
feared that pulling the long string of 
pipe could have a swabbing effect 
that would stimulate the flow of oil. 
They wanted to shut off the drilling 
hole at the sea floor — at least tempo- 
rarily— with a gel or cement plug. 

Blowout I 

But the Mexicans went ahead. By 
2:30 next morning, they had tripped 
out more than two miles of drill pipe. 
Remaining was a last 30-foot length 
of this pipe plus a 900 -foot- long 
string of thick-walled drill pipes — 
called drill collars. Used at the bot- 
tom end of a string, the hefty drill 
collars put extra weight on the bit. 



After blowout (below, 1*11), boat pulled rig away from drill site. Riser pipe broke, leaving a 
plume Of crude oil behind, At first, the Ixtoc 1 well leaked soma 30,000 barrels a day. 
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deck, they saw fluid 
spurt i nit n round the lower end of 
th o pipe. Pressure built fast.. Mud 
and oil erupted with a roar, angling 
the pipe. Now there was no chance of 
pulling it out The pipe was t-rosa- 
th reacted, jammed* 

With a raging blowout on their 
hands* there was only one move the 
Pentiargo crew could make. They 
had to try the blowout preventer 
(BOP) attached to the well on the 
seafloor. The drill pipe passes 
through the BOP, which is a 40-foot 
high stack of high-pressure valves 
remotely controlled from the sur- 
face, Typically, the BOP is equipped 
with three or four steel rams that 



can slam through the Wall of ordi- 
nary drill pipe to dose ol'f the hole. 
But the rums aren't powerful 
enough to penetrate the thick- 
walled drill collars — and if was a 
drill collar that now rested in the 
BOP. 

The Mexicans activated the BOP, 
But the flow continued. And now 
volatile g as, mixed with the spurt- 
ing crude, ignited on deck. The lire 
warped metal panels, bent girders 
and caused holts to shear. Tire main 
deck heaved as its supporting struc- 
ture weakened. The rig began to list. 
Tools, hoisting gear, motors and 
most of the derrick atop the rig 



plunged into the sea to join 12,000 
feet of drill pipe that had slid off the 
deck* 

It took five hours for workboats 
and tugs, brought to the scene by 
distress signals, to put out the fire. 
Tugs sailed through flaming water 
to cut the rig’s anchor cables, then 
towed it some eight miles from the 
site to make sure it wouldn't sink an 
top of the well. 

Weeks later, the big rig, by then 
deemed a potential navigational 
hazard as well as a $22 million loss, 
was towed 200 miles offshore and 
scuttled in deep water* 

Spill marked by fire 

A circle of yellow-orange fire, 
about 1 50 feet in diameter and 20 
feet high, marked the location oflx- 
toc 1, Water welled up under the 
flames and a tan slick of oil extended 
out several hundred feet from the 
fire. The well was leaking some 
30,000 barrels a day, about 875 gal- 
lons of oil every second. 

Though Pemex is an experi- 
enced. — and proud — oil company, it 
had to reach for outside help. Soon, a 
small armada of tugs, workboats 
and barges stood by. The Tattcca t a 
large, well-equipped derrick barge 
owned by Netherlands Offshore, 
was towed from a nearby where 
it had been involved in plat form -in- 
stallation work, A flattop work 
barge, the Able Turtl<\ joined it. 

But more than equipment, Pemex 
needed the know-how of specialists. 
One of the first called upon was Paul 
N. (Ked) Adair, the legendary Texas 
oil-well tamer whose work garb is a 
pair of fiery red coveralls. What Red 
advised or did is a matter of specula- 
tion; he has been uncharacteristi- 
cally tight-lipped about this job* 

Red and his team were hampered 



To lower pressure. Feme* began drilling two reHel wells (below, left). But the drilling want fPfp^^n iv/n io n. vj? 2$^ 

slowly "Sombrero" (below. Hght) was designed to snog escaping oil near me see floor, 
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lj^hen Crown Prince Fahd of 
Saudi Arabra decided to 
make a gift of a new royal yacht 
io King Juan Carlos of Spain, it 
was clear that the resuit would 
he something extraordinary, The 
King is an avid boatman and for- 
mer Olympic sailor, but the possi- 
bilities for urgent matters of state 
suddenly arising \„ mid-cruise 
called ror a vesei with a little extra 
turn of speed. 

Britain's Don Shead, a naval 
architect specializing in racing 
powerboats, designed the King's 
f-ortuna into an 86-foot huff 
Shead inserted ample accommo- 
dations for "family cruising" and 
then went to work in the power- 
plant department, A combination 
of two MTU (West German) diesel 
engines plus an Avco Lycoming 
gas turbine operating through a 
9 to 1 reduction gearbox drives 
three Rocket dyne water jet 
pumps— giving Fortune a flat-out 
speed of over 60 mph and shal- 
low-dratt capability (because no 
propellers protrude) to boot, 

Palmer Johnson, a Wisconsin 
firm specializing in custom 
yachts, built Fortuna using air- 
craft grade aluminum and the re^ 
suiting aircraft construction tech, 
ruques to form the vessel's sieek 
deep.V-type hull, m 
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THEN GLORY 

Royal yachts used to be floating peaces, 
but when the King of Spain wants to truck it on home 
in this one, he can hit 60 mph. 
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T his Owners Report shows once 
again that at! too few Americans real- 
ty know what they're buying — even when 
they pay an awful lot for it 
Case in point: the i960 Cadillac Se- 
ville. Primary reason for buying: styling 
Our survey shows that 54,7 percent of 
Seville owners bought this car because 
they like the way H looks. 

Sure, l like Us styling, but where's the 
appreciation for the Seville's many tech- 
nical innovalions? Where else are you 
going to find so much advanced, impres- 
sive technology all in one car? 

Not in a Mercedes, I'm afraid, and not in 
a Rolls either because, among other 
things, both leek front-wheel drive. Admit- 
tedly, it's hard to make point-by-point 
comparisons, but to me the Seville does 
come out on top, especially when you add 
In the electronics 

About 60 percent of all cars Mercedes 
sells in this country are now diesels. Is it 
any wonder, than, thai Cadillac decided 




SflviiJa's classic styling and compact *l» 
brought pralaa from all owner* we polled 
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to make a diesel Vfl standard in Its 'SO 
Seville? 

The surprise comes when you check 
the mi les-per-g alien figures in our data 
panel. Here's one car that allows a direct 
comparison of diesel versus gasoline 
economy. Mole that the Seville diesel 
does 6,2 mpg better in town and 7 0 mpg 
better on (he highway. The Seville diesel, 
in other words, betters Cadil lac's gasoline 
Vfl by 44 percent in open - road driving and 
47 percent around town! 

Is there a penalty? Yes, say Seville die- 
sel owners, but it's a small one. A New 
York real estate agent sums it up ihis 
way: "Acceleration and general perfor- 
mance are good for a diesel, I suppose, 
but slow when compared with a gasoline 
engine.’ 1 



BY MICHAEL LAMM west coast editor 

Great styling, comfort and 



Engine noise came in a$ the Seville's 
most-often-ciied complaint. But even so, 
only 12-9 percent of our respondents 
mentioned It. The muted diesel clatter 
came as no surprise to any owner, Actu- 
ally, I felt it was cited more as an annoy- 
ance than as a real complaint. 

The ratio of Seville diesels to gasoline- 
engine cars was very nearly the opposite 
of the Mercedes figure. Fifty-seven per- 
cent of the owners we surveyed opted lor 
the gasoline Seville. And although the 
diesel V0 comes standard, gas-engine 
Sevilles cost $266 less. 




Wood-grain dashboard simulates walnut 
sod teak, Climate control is standard. 



A California trimmer toto us, "The gas 
mileage of my gasoline-powered Seville 
Isn't whan the company claimed it would 
be I'm only getting nine mpg around town 
so far." 

Lower-lfian-expeded fuel economy 




technical innovations, 
but workmanship isn’t 
up to imports 



Sevilla sharaa Eldorado 1 a 
ahwi metat and mechanical 
component* from datfo forward, 

\ 



Butt)* trunk lata 
luggage ride upright, 
ha* \J cu. ft. more 
•pace than ia*i year. 
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with gas-powered SeviNes ranked as high 
among owners of those cars as did noise 
with diesel owners., 

When we asked respondents to list 
specific likes and dislikes, the following 
were typical. 

An Ohio security engineer: ''Fantastic 
gas mileage, comfort, styling and resale 
value." 

A Michigan investor: " I like the Seville's 
handling ease, comfort, appearance, 
trunk space; it's a very fine car all around. 
My only regret is the diesel engine, which 
lacks passing power, and the fact that 
there are too few diesel stalions. When l 
find one, I usually end up filling the lank 
myself, too often at dirty truck stops. 1 

A New York corporation president: "I 




Without a differential, trunk Is deeper, ac- 
cept! large sultcaees upright or on side. 



like ihe styling, especially of the Elegante. 
About the only thing I don't like is the fact 
that when you take this car through a car- 
wash, it invariably demolishes the wire 
wheelcovers." 

A Louisiana oil processor turned out to 
be one of the few owners who applauded 
the Seville's technical features. "‘I appre- 
ciate the electronic advances, the front- 
wheel drive and independent rear sus- 
pension which makes for better handling 
and ride/' 

On the negative side, this same owner 
told us, “The paini fs good bul not excel- 
lent. I'd like a stiffer front suspension, be- 
cause ihe front end bottoms more easily 
than our 79. The wire wheelcovers tend 
to be noisy— they click and clack a lol. 
This is worse when the weather turns 
cold/' 

Asked specifically about the Seville's 
quality and workmanship, 74 percent of 
our owners rated it good to sxcettent. 
That might be in a league with other 
American luxury cars, bul it's nowhere 
near the imports — nol even those costing 
a third' as much. 

First, compare ihe Seville's 74 -percent 
good to oxceUont rating with 97.4 percenl 
for Mercedes, B8.8 for BMW, and BI S for 
Jaguar. Then note that price has little lo 
do with quality rallngs. as evidenced by 
the following figures from previous Own- 
ers Reports: Audi 5000 and Mazda 626, 

fPi'^asp r urn Jq pag? 274} 



State-of-the-art Seville 

The Seville is technically far above most of its 
luxury-class rivals and perhaps five lo seven 
years ahead of ihe average American-built au- 
tomobile. 

Where else will you find front-wheel drive, a 
diesel VS, four-wheel independent suspension 
with torsion bars up hem and coils aft. Four- 
wheel disc brakes, fuel injection, electronic 
load leveling and an electronic climate control 
system? 

The Seville's standard engine is an OMsmo- 
tula -supplied 35Q-CU.-in. <5. 7-liter) diesel V0 
with mechanical" fuel infection, rated at 105 hp 
net. 

You can also gel Cadillac' s own 3SS-CU -in- 
to 0-liter) gasoline V8 as a 5266 delete option. 
Outside California, Ihia S.CMitpr VB rates t6Q 
hp. and inside California h 's 145 hp wflh digital 
electronic luel Injection This sophisticated 
system can not only diagnose its own malfunc- 
tions, but has the ability to temporarily "heal" 
itself via built-in fail-safes. 

Almost everything thal L s optional cm olher 
cars comes standard on ihe Seville. You get 
power reclining seats, glass ctefoggers, heated 
outside mirrors, cast aluminum wheels, an SO 
amp alternfiilOf and lamps everywhere. 

tf you need more, there's an MPG Sentry 
wllh instani readout, a trip computer, garage- 
door-openei package, atheft-deterrenl system 
and puncture-seeling, steel-belled radial tires, 
all optional. 

The up-styie Eteganle package, which in- 
cludes two-tone paint, leather seats, and Ihe 
choice of wirs wheetoovers, costs about $3000 
more lhan the Seville's $19, $52 base price. 



A NATIONWIDE SURVEY BASED ON 678,155 OWNER-DRIVEN MILES 




Standard diesel V$ delivers i os hp, get* 
about 45 percent better fuel mileage then 
its gasoline cousins at 14S and f 60 hp. 

Electronic fuel Injection on 49-*t*be 
gas VB uses self-correcting computer. 



Front-wheel drive ret** high 
wllh owners, aids winter 
traction, eliminate* fleer 
tunnel, edda to roominess- 



Diesel VB comes standard, 
but you can get Cadillac's 
Jfifl-ou -in. gsso-lln* VB as 
a delete option. 
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12 subterranean pioneers report: 

'Ift great to live underground!* 
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Country-jkOe around Vaiponne, France. Is damp, bul 
Jean Glannosini and his family find mtertor (above 
and below) oHheir earth-sheltered home dry. House 
is open In front curves into hill (left). 



In 1977, PM reported that 
architects were beginning 
to design earth-sheltered 
homes to save money and 
energy (Your Next House 
Could Have a Grass Roof , 
page 76, Mar 77). Now 
residents have tested 
underground living, 

Here's what they say. 



by John Ingersoli 



U nder no conditions would we 
ever live in an above-ground 
house again, 1 ' say George and Ruth 
Hagman of Broken Bow, Neb, “Our 
earth's he I tered home is positively 
the moat comfortable we've had. We 
tike everything about it.” 

A report from a maverick? A line 
from a television commercial? No. 
Every owner of an underground 
home told me essentially the same 
thing. Try as I might to dredge up 
some negative remarks 
from ll families here and 
one in France, I was re- 
warded with a mere sprin- 



kling of minor complaints. However, 
the only solidly negative views came 
from people now living above 
ground — people who had never seen 
nor been inside an underground 
house. 



A new crop of houses 

That includes most of us, of 
course, because the number of un- 
derground houses remains low. 
There are between 2000 and 4000, 








according: to Thomas C- Atchison, 
executive director of the American 
Underground-Space Assn, (AUA) of 
St. Paul, Minn. But Atchison told us 
that the number of underground 
homes is growing rapidly. 

The 3-year-old AUA, a nonprofit 
organization of architects and cith- 
ers interested in underground 
structures, expects to double its cur- 
rent roll of liOOQ members by next 
year. And the number of houses has 
increased from just a handful in the 
mid-1970s. 

Despite the flowering— or root- 
ing— of interest, many above- 
ground erti remain wary. Here’s how 
people living underground re- 
sponded to five of the most-repeated 
fears about their homes. 

/ f M'fj it Id be ft ke p lit t i ay your bed i n 
the baxement. A f hate er ff that ff\ loom 
and dark. 

"There is more light in our under- 



ground house than in any other 
house we’ve owned/ 1 says Dona 
Seafe of Independence, Mu. "In 
winter, sunlight penetrates 14 feet 
through our glass- fronted south 
wall / 1 

Lee and Sandra Bull live in a 
Kent, Ohio, earth-sheltered house in 
which sunlight fills a 20 x 20-foot 
open atrium in the center of the 
structure, 

"Daylight just pours into our 
home/' says Lee, "It's more than 
we’ve been used to before." 

In Texas, another underground 
family praised their atrium. "Be- 
cause the atrium is private, we nev- 
er cover the glass walls. It’s almost 
as bright as living in the middle of a 
prairie. Our old house was always 
darker, because we were forever 
pulling down shades and drawing 
draperies in order to maintain our 
privacy,” 



‘It’s not like a caver 

Don Metz, a Lyme, N.fL, architect 
specializing in underground hous- 
ing, and living in a home of his own 
design, says his preteen children 
have led class tours through the 
house to prove they didn’t live in "a 
woodchuck burrow," When the 
youngsters’ classmates reached the 
house, comments were i n the catego- 
ry of "Wow! 1 ’, "This is neat!", and 
"It's not like a cave at all!” 

,4 a underground houw ret mid be 
damp and nmxty alt the time* 

Before the wave of underground 
house construction began five years 
ago, architects warned there would 
be a moisture problem during the 
approximately two yea Us it takes for 
concrete to cure thoroughly. What 
actually happened? 

14 I’d have to admit we were wor- 
ried about the house being damp/’ 
says Bill Alcorn, owner of a Metz- 



Beamed celling (left} adds warmth to sod-cowered homo of Oli- 
ver Winston In Lyme, N.H, Swimming pool {above) adjoins sun- 
collecting landscaped area In front of structure (below). 





Architect Mark Simon designed Washing- 
ion, vi., Crowell house (above and right) lo 
notch Into mountainside. Springe uphill 
supply water; stoves and sun give heat. 
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designed earth -sheltered home in 
Bid deford, Me, '"But we're happy to 
report the house is not damp. We 
have absolutely no problem with 
mold or condensation, and the rela- 
tive humidity ranges around FSO per- 
cent with no help from a humidifi- 
er — just about perfect winter and 
summer.” 

“Before moving into our under- 
ground house," recalls Lee Bull, “I 
always had an allergy problem re- 
lieved only by a humidifier in 
winter. In our new house, we have 
no humidifier and 1 have no allergy 
symptoms, Sandra and our four chil- 
dren (ages 3 to 161 agree it's the most 
comfortable house we’ve lived in.” 

Potential problem: condensation 

Jean Giannesini and his family 



live in a hillside earth -be rmed house 
in Valbonne, France. It’s one of the 
two constructed to date by A rchi ter- 
ra, a French company planning to 
develop underground subdivisions 
in Europe and the United States. He 
reports, “The countryside is very 
damp here. Yet, we have not experi- 
enced any problem with excess mois- 
ture, although that may be dm 1 to 
our system of continuous air circula- 
tion.” 

Air Circulation may be a key to 
eliminating an annoying side effect 
of concrete curing: condensation on 
interior glass surfaces, according to 
architect Metz. 

And some underground homeown- 
ers wring out summer air with a de- 
humidifier. “We moved into our 
earth -she I te led house in March 



I97M,” says Rod Ford of Hopevilte, 
Ohio, “It was built on a concrete slab 
with concrete waffs and roof, l know 
that’s where the excess moisture is 
coming from, and we do use a dehu- 
midifier in the summer.' 1 

Wifi that moisture hang in the air 
after the concrete is cured? Not ac- 
cording to Oliver Winston, who has 
lived in a Lyme, N.H., earth-shel- 
tered house for eight years. “In fact, 
we pot in a humidifier to keep up the 
relative humidity for my wife’s 
grand piano,” 

Who n>nntM tn stare fit the Ride* of a 
cave? I’ve got to have a view fro m tny 
house. 

Joan Crowell and her Family vaca- 
tion in a mountainside house in 
Washington, VL, that was planned 
by her son, Mark trim on, of Moore, 



Booms In Texas home lace central atrium (bo-low, left). Solar collectors (at top of photo below) are on b#rm north of house. 
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Ue and Sandra Bull and (hoi r 
hduSfi Gull reports hiS allergies 



lour children live In iMb Kent, Ohio, 
disappeared after moving underground. 



Groves & Harper in Essex, Conn. 

“The house is. an extraordinarily 
exciting: experience/* she says. "It's 
like being the eye of the mountain. 
We look down on other peaks, and at 
times the view is like a Chinese land- 
scape painting because the clouds 
are very close. 1 ' 

Many of the families interviewed 
live in homes with great hands of 
glass facing a pleasant view south- 
ward. What of those living in atri- 

D ay light from atrium brightens Interior. 



urn-styled underground 
houses? 

They like the view, too, 
Lee Bull reports; "Why 
would we want to look out 
on a lot of dirty slush in 
the winter? Our glass- 
covered atrium is filled 
with greenery all year. I’d much 
rathe r see blossoming orange or fig 
trees in the morning than a stand of 
bare- leaved trees/' 

The Texans (who preferred ano- 
nymity) living in a similar house 
said, “What view? A big commercial 
laboratory is going up light in front 
of us, since our part of Texas doesn't 
have any zoning regulations, We 
couldn't care less about missing 
that. Otherwise, the land ftituind us 
is flat and filled with grasses.” 

Build on a junk tot 

“On a small lot, you can landscape 
your own view',** says Dona Scafe, 
“but more than that, you cats plant a 
garden or lawn over your house. In 
fact, one of the neat things about un- 
derground houses is being able to 
build on a junk lot, like one right 
next to a freeway." 

Architect Malcolm Wells, Lirew*- 
ster. Mass,, in the forefront of un- 
derground housing since its renais- 
sance began, is an advocate of the 
science for njany reasons. Not the 
least important are his strong feel- 
ings about returning scabby lots, as- 
phalt paving and gravel no-man's 
land to natural sites where green 
plants can once again enter the car- 
bon cl iox id ^oxygen cycle. 

Ever smell vegetable* rnf.fi in a 



basement bin f Living underground 
would give its fits over odors. 

Not one family in our survey cited 
odors as a problem. Some had venti- 
lating equipment in the baths mid 
kitchen. Some didn't. But the fact is, 
underground houses go through 
about the same air changes as a 
wet I -insulated above-ground house. 

A few crickets arid spiders 

Rats and mire Jrnt'r a field day in 
our basement. Can you imagine liv- 
ing with rodents and bugs? 



‘Our atrium is filled 
with greenery all year/ 



“Since our house is three-quarters 
underground, we thought we might 
have to battle insects when we 
moved in," recalls Lloyd Remington 
of Asheville, N.C. "But we have al- 
most none — quite a change from our 
Florida house, where we took in- 
sects of all kinds for granted. We 
haven't any screens over our glass 
doors because there aren't many 
mosquitoes or flies in Asheville. 
When wo open the doors in summer, 
we gather in a few crickets and one 
or two spiders." 

James J. Brown, president of Llri- 
derground Homes, Portsmouth, 
Ohio, is unequivocal. “An under- 
ground home built properly of con- 
crete will never have an invasion of 
flying insects, termites, rodents or 
reptiles/’ he says. 

Experience seems to bear up a 

(Pteasp ,'iJ r n lo p.ijjj-i ?40} 



Hydrogen: 
new kick for 
cargo planes 

Our strongest ally in fighting OPEC 
prices might be the lightest element— the 
best fuel water can provide 

by Tom Johnson 
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T he ground crew scrambles to 
jam (lie last few tons of cargo 
into the bay of the Lockheed 
L'lOll. Gaping doors swallow the 
final pieces; four skids of machine 
tools and two Limousines, part of a 
huge but workaday Load for the 
180- ton plane. 

But this is no ordinary plane. 
For one thing, it is 35 feet longer 



than the standard L-lOll. to make 
room for fuel tanks in the fuselage 
instead of the wings. And in these 
tanks, feeding the three Rolls- 
Royce engines as they haul the 
giant plane toward the sky, is the 
lightest element on earth, the best 
fuel water can provide: pollution- 
free, safe— hydrogen. 

A hypothetical account? Yes. 



But it’s a fantasy moving quickly 
toward reality. If the efforts of 
Lockheed, NASA and a half dozen 
nations prove out, that cargo 
plane will be lifting off the runway 
before the end of the decade. 
Every time the Organization of 
Petroleum Exporting Countries 
(OPEC) bumps the price of oil a 
nickel a barrel, or another exptora- 
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Theoretically, h^ragm^powtrad passenger plane could carry 234 al cruising speeds around 2000 mph. flange: 4200 miles. 



tory well comps up a duster, hydro- 
gen-powered aircraft— to say noth- 
ing of cars, home appliances and 
stppl-mill blast furnaces — make 

more sense as a means to escape pe- 
troleum dependence. 

It's simple: Hydrogen is light 

In many ways, hydrogen is a 
dream fuel. Raw materials for pro- 
ducing it — natural gas, nil, coal or 
coal dust, even water — are available 
around the world- Sensibly handled, 
hydrogen — especially in liquid form 
(LHa) — is safer than most petroleum 
fuels, except diesel oil, 

Theie are only a couple of "pollute 
ants" resulting from the combustion 
of hydrogen. One is nitrogen oxide, 
from burning the nitrogen in air. 
Rut this results from burning any 
jet fuel. The other is water vapor. [A 
hydrogen -fueled auto engine tested 
a few years ago emitted exhaust 
that was cleaner than the air over 
Chicago streets.) 

Rest of all, hydrogen releases 
more heat energy per unit of weight 
than any other hydrocarbon fuel. 
Liquid hydrogen is not only lighter 



than the top grade of jet-engine fuel 
(a cubic foot of LHa weighs 4.4 
pounds compared to 51.6 pounds for 
jet fuel), but the hydrogen produces 
2,8 times more heat (B.T.U.s) per 
pound. And anything that reduces a 
plane's fuel load while delivering 
more thrust per pound of Fuel off the 
runway can set aeronautical engi- 
neers like Lockheed's Ban Brewer 
thinking and tinkering, 

t4 In the early '70s, it was already 
apparent (that) the peak of crude-oil 
production in the world would be 
reached in the mid-lWOs/" Brewer 
said in his Lockheed- California of- 
fice in Burbank. “Rut before the cri- 
sis point is reached, it is imperative 
for the air-transport industry that 
development work be completed on a 
suitable alternate fuel for ad- 
vanced-design aircraft. 0 

Brewer was not alone in his think- 
ing. NAHA began sponsoring re- 
search into a variety of fuels to re- 
place that 6 to 10 percent cf each 
barrel of crude oil that is used for 
high-energy jet fuel, “As a result of 
these studies, 1 ' Brewer said, liquid 
hydrogen has been shown to be an 



outstanding candidate fuel for use 
in transport aircraft of the fu- 
ture. 0 

Designing that transport of the 
future — and thinking about the 
problems of producing, delivering 
and storing LH* at the airports — 
has been Brewer's assignment for 
the past eight years, Slowly, other 
engineers, airline officials and na- 
tions joined his dream. 

Last fall, 120 representatives 
from 14 nations meeting in Stutt- 
gart, Germany, enthusiastically 
agreed to participate in a coordinat- 
ed research effort to test the practi- 
cality of LJIa aircraft. If, after 30 
months of study, tile numbers and 
bench tests fulfill expectations, the 
plan calls for the startup of an ex- 
perimental airline. 

Airborne by '07? 

Aircraft, hydrogen production 
plants, and storage and fueling facil- 
ities a L airports would be built for an 
estimated $1,3 billion — the cost 
shared by at least, five or six partic- 
ipating nations. Ultimately, a two- 
to four-plane cargo line flying be- 
tween cities such as Pittsburgh, 
Frankfurt, Riyadh, Saudi Arabia, 
and Birmingham, England would be 
airborne by 1987 or 1 98b. (These cit- 
ies dispatch large quantities of air 
cargo, and cither coal or natural gas 
is readily available in each to man- 
ufacture hydrogen. In fact, much of 
the natural gas in Saudi Arabia is 
currently burned off as a waste 
product.) 

Fortunately, most of the nonair- 
craft technology needed for the 
project is already known. More than 
20 million tons of hydrogen were 
manufactured and transported by 
trucks or pipeline in the United 
States last year. West Germany has 
nearly 290 miles of pipeline devoted 
to hydrogen, a fuel generally in wid- 
er use in Europe than in North 
America. Storage systems for liquid 
hydrogen have been used safely for 
more than 29 years by the? space pro- 
gram. 

Major design and development 
work, however, will fall to the air- 
craft companies. Lockheed's design 



HYDROGEN VS. KEROSENE: WHICH IS SAFER? 


POTENTIAL 

PROBLEM 


HOW HVDROGEW WOULD BEHAVE 


HOW KEROSENE 
(COMMON JET FUEL) 
WOULD BEHAVE 


Flammability. 


Ignrlion temperature la high, arid if 
hydrogen Ignlln It burnt rapidl y with 
little radiation and no amohe. 


ignition temperature la low. 
High radiation, dense and 
noxious smoke accompany 
horning. 


Human 
contact 
with fuel. 


Drops of liquid hydrogen turn to gas 
qutahfy, causing no damage ip human 
Ski p. Vapor Itself Ip trot loxta, Large 
amount* of liquid hydrogen have lha 
potential to irs*n and destroy tissue, 


Kerosene causes little akin 

Irritation. Vapor* are ta*ld 


Contamina- 

tion 

from tpill. 


In air, hydrogen d la al pales quickly 

after vaporizing, p uei apili would 
cause no tailing contamination. 


HeavtarHhan-ilr kerosene would 
settle toward ground, contam- 
inating area around spill 


Contamina- 

tion 

ot fuel Itsalf . 


Liquid hydrogen, does not support growth 
or organic content! rant* because It ti 
stated al low temperaturei. 


Standard let fuel If easily 
contaminated with Organic and 
Inorganic substances 


Conger ot 
expHoskm*. 


Low, |f tank 1* intact- Stored hydrogen 
lac** oxygen necessary tor detonation- 


Kerosene tanka in aircraft 
contain both tael and air. 
Heat can aet off explosion. 


Temperature 
trier** a*. 


Hydrogen expands with Increasing 
temperature. Pressure from expansion can 
rupture tanka without adequate verting 
mechanlam. Constant refrigeration Or 
adequate insulation fa essential, 


Kerosene undergoes little 
expansion with Increasing 
■emperalure— a safely plus 
for conventional tuala . 
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ew the moat advanced to date, pri- 
marily because it utilizes wih^ tail, 

e off [lie. crew-compartment and 
landing-gear components already 
proven on the L-lflll TriStar. 

"The fuselage diameter is stan- 
dard, but the length would be in- 
creased about 35 feet, to permit fore- 
and-aft LHa fuel tanks," Brewer 
said. This placement minimizes 
shifts in the plane's center of gravi- 
ty as fuel is consumed. 

Elimination of conventional wing 
tanks also cuts down the surfaced 
volume ratio of the fuel-storage 
tanks, making it easier to keep the 
fuel at cryogenic temperatures. Liq- 
uid hydrogen will be maintained at 
minus 423* F, by use of a 3- to 3.5- 
inch insulation sandwich around 
the tanks with just enough "'give'' to 
stand the normal vibrations and 
stress of flight. If air— typically lad- 
en with water vapor — hit a tank 
wall, frost would build up and the 
freeze-thaw cycle eventually would 
crack most insulations. Another 
novel aspect of the tanks is that they 
will be an integral part of the air- 
frame instead of the usual separate 
fuel “containers" to be found in most 
aircraft, 

“Not only will the tank design give 
more strength with less weight," 
Brewer said, "but if an insulation 
crack should develop, it will be easy 
to spot. Frost will build up on the 
outside of the plane.” 

Capitalizing on the cold 

Keeping the fuel cold does add 
acme design problems. But Lock- 
heed designers are trying to turn 
the frigid ness of the fuel to their ad- 
vantage. Cooling the outer skin of 
the wing, for instance, might smooth 
the airflow over the wing and fuse- 
lage, improving flight performance 
and saving fuel. Preliminary re- 
search indicates that if air passes 
Over an extremely cold surface, it 
flows much more smoothly, 

Lockheed's design calls for using 
LHa to cool an intermediate fluid — 
gaseous nitrogen seems a likely can- 
didate — which would then be circu- 
lated through special channels in 
the aircraft's surface to reduce the 
skin temperature to roughly minus 
180 s F. 

Up to now it’s just a theory, but 
engineer's estimate that by cooling 
the engine nacelles, 75 percent of 
the wing surface and the forward 20 
percent of the fuselage, the effect 
could -save as much as 21 percent tn 
direct operating costs because of in- 
creased in-flight efficiency. 

"Because the cold aircraft skin 
would freeze water vapor in the air T 
this system of laminar flow control 
w r ould only be used above 25,000 to 



30,000 feet, where moisture content 
is not significant,” Brewer told the 
delegates in Stuttgart 

The cold hydrogen will also im- 
prove engine efficiency. After the 
liquid hydrogen leaves the fuel 
tanks, it witl flow through heat ex- 
changers. These enable the fuel it- 
self to take on major cooling jobs — 
keeping engine-oil temperatures 
down, for instance— even helping to 
aircondition the cabin on the 
ground. 

H 2 warm$ itself 

Finally, the hydrogen will pass 
through a heat exchanger mounted 
in the engine exhaust. There, the 
lSt>0 n F. exhaust will bring the fuel 
up to 761 * F. just before it is injected 
into a combustion chamber, where 
conventional glow plugs ignite it. Al- 
though it will approach the injector 
at a h igh temperature, the hydrogen 
will remain a liquid up to that point 
because it will be under high pres- 
sure — 750 pounds per square inch 
(p.s.L). Because the hydrogen is 
heated, it will vaporize faster for a 



greater combustion efficiency. 

The heat-transfer units will fit 
easily into the pod of the Rolls- 
Royoe RB 211-22B engines with mi- 
nor modifications. "All four of these 
hej.it exchangers on each engine will 
only weigh 240 pounds," Brewer 
said, "and their use wilt reduce fuel 
consumption by about 8 percent.” 

The energy advantages, while im- 
pressive, are only pari of the savings 
anticipated by the designers of hy- 
drogen-powered aircraft. For one 
thing, the comparatively low weight 
of the fuel reduces the overall 
weight of the plane. And that in turn 
cuts construction costs, by about 3 
percent. And as traditional petro- 
leum fuel prices escalate, the cost 
advantage of LHz will increase as 
well. Brewer believes. He would not 
be surprised, he told FM, if the per- 
mile cost of a hydrogen-powered 
plane with laminar flow cooling is 
half that of conventional jets by the 
end of the decade. 

Researchers outside of Lockheed 
are inclined to agree that hydrogen 
■f PJaase tw .n to page 2J4) 




Four-engine subsonic hydrogen plans could carry 400 passengers seated on two docks. 



Lockheed design ceils tor cooling the wing surfaces at high altitude to Improve eir-flow 
and cut friction. Liquid hydrogen fuel would chill coolant, probably nitrogen. 
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F or a newly introduced car, the Toyota 
Tercel is considered one of the best 
built and best crafted automobiles we 
have fiver surveyed, Owners are nearly 
unanimous in their praise of the Tercel's 
workmanship, ride, handling and com- 
fort 

For example, Hi. 2 percent of our re* 
spon denis told us they had no trouble of 
any sort, eilher major or minor. And 92.8 
percent rated their cars' workmanship 
good to exc&ltefit. 

A Michigan mechanical engineer had 
this to say about his Tercel: "It’s very well 
put together— from the front-wheel drive 
to the rear seats lo the fuse box. H 




Styling Attracted 1C percent of buyers, but 
some Teel rear looks too chopped -off. 



Economy ranked as the No. 1 reason 
for purchase, with 72.7 percent listing rt 
as their primary buying goal. Virtually the 
same number gave economy as ihe tea- 



PM 

OWNERS 




tore they liked best about their cars, “To 
find out about gas mileage," volunteered 
a North Carolina hosiery inspector, 
"we've checked every tankful so far for 
4500 miles. The lowest has been 29.9 
mpg. the highest 37.2, wilh an overall av- 
erage around 32 mpg." 

That's about par for the car, but ironi- 
cally drivers with four-speed gearboxes 
go) exactly one mpg better gas mileage 
than those with five-speeds. Ratios in 
these two transmissions are identical, ex- 
cept that the five-speed has an 0,825:1 
overdrive high. Fourth is 1:1 in both. We 
suspect that five-speed owners might be 
using fifth gear around town and lugging 
(he engine. Filth is really intended only as 
a highway cruising gear. 

A few owners complained of hard shift- 



ing between second and third gears in 
cold weather, "It's also sometimes hard to 
get into reverse/' grumbled an Oregon 
teacher. And the few complaints we 
heard about lack of engine power came 
from drivers who'd opted for the automat- 
ic transmission. 

Most owners praised Ihe Tercel's han- 
dling and its front-wheel drive An Ohio 
educator tofd us, "My car handies very 
well, especially in the snow and on slip- 
pery reads." 

A Vermont assistant administrator 
said, "Love that front- wheel drive! Here in 
Vermont the winters are lough. This is the 
first car I've ever had that hasn't skidded 
and slithered in the snow. It handles 
well/' 

Even so, we did note some complaints 
on road noise. "I think the engine is a bit 




Tercet uaea reck-and-pinlon steering, gar- 
ners praise for comfort and roominess. 



BY MICHAEL LAMM WEST COAST EDITOR 




It’s built beautifully and 
gets good gas mileage, 
but the shifter balks 
in cold weather 



Good vision results from 
tali greenhouse, largo windows. 



\ 



«A 



From drive aide 
winter handling. Engine 
reale lengthwise. 



Toyota might add four-wheel 
drive to lutyre Tercels- 
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loud out on the highway," admitted a Ten- 
nessee school teacher. A Wisconsin doc- 
tor suggested, "They ought lo put -in more 
sound insulation. The car is too noisy at 
high speeds." 

Our respondents were very pleased 
with the Tercet's roominess and comfort. 
"Friends who own Citations and 
Phoenixes are impressed with my Ter- 
cel's seats and legnoomr beamed a New 
York corporation executive, A New York 
engineer confided, "I drove to Florida and 
Pack on a vacation recently. The car was 
very comfortable driving 1 2 hours a day." 
Here's one car that accommodates adults 
in the rear seat. A Nebraska student 
smiled, "I have very long legs and can sit 
comfortably in the front or rear." 

Tercet owners spoke relatively well of 
their dealers, with SB. 8 percent marking 
the service department good to excefient 
That’s tower than Cadillac and Okismo* 
bile, but considerably above Chevrolet, 
Ford, Plymouth, Dodge, Pontiac and 
many of the imports, 

"I haven't had to bring my Tercel in for 
service although I now have over 10,000 
miles on the car/' wrote a Tennessee 
computer operator, “but I've owned Toyo- 
ta S before and know the dealer s service 
is good." 

On the other hand. "I get the runaround 
even on minor items," said a Wisconsin 



cel, we received the following, “The se- 
dan needs a longer trunk," noted a South 
Carolina student. "It looks like someone 
chopped it off." 

"How about a four-wheel drive option?" 
asked a Wisconsin grinder. We’re 
pleased fo report that Toyota, too, is mull- 
ing over this possibility. One thing about 
the low irans&xle is its adaptability to 
4wd. 

"Serviceability in the engine compart- 
ment ought to be improved," recom- 

r’Afoa ss i!u.vi to page ?5?Jf 




Sedan's trunk Is 9.3 cu, ft. With seals 
folded. Uftback gets 34-eu,-ft, capacity . 



Toyota's new Tercel 

Launched last November as Toyota's rirpt 
fnont-wheel-drive car, the Tercel marks this im- 
porter's price leader at $3696 it's also Toyo- 
ta's economy champ, luming in an EFA-esti- 
mated 30 mpg overall. 

Toyota ceils the Tercel ihe base model of its 
CtHQila lino, yel the two share no body panels 
end very few mechanical components 

The Tercel was engineered by Toyota's 
managing director. Tatsuo Hasegawa, who 
chose not to follow traditional iwd minioar prac- 
tice. Instead o( positioning the engine cross- 
wise, Hasegawa pointed rt north'&oulti, with 
Ihe gearbox aft and below, and Ihe final drive 
lust benealh ihe near cy finders. This makes (or 
a tall power unit, but Hasegawa held the en- 
gine Id a short 21 .6 inches by using Siamese 
bores. The main advantage, he says. Is engine 
accessibility, which indeed does suffer in most 
sidewinders. 

Ttw Torcaf boasts a new i4S2~dc, sohe, 60- 
hp Four with an aluminum head and cast-iron 
block. The head contains small, built-in pots' 
or swirl chambers thal create iur&utence and 
reduce emissions. The Tercel does require un- 
leaded' fuel, (hough. 

Body styles include a two-door nolchback 
and three-door litiback in both standard and 
deluxe form, for an additional $550 above the 
deluxe lifiback. y<x> can order the SH-5 Tercel, 
which includes sportier trim, five-speed gear- 
box, lull Instrumentation, larger tires, and a 
handling package 

Suspension is by MacPhorson struts up 
front and coils on semilrailfng arms at the 
rear. 



foundry worker." 

As for suggestions to improve the Ter- 



A NATIONWIDE SURVEY BASED ON 1,124.763 OWNER-DRIVEN MILES 




Sedan's trunk capacity 
Is 9.3 cu. ft. Gee 
lank holds 1 1,9 gal. 



Tercel's other 
a lifiback, has 
folding rear 




Sixty-ha ran Four *|ps unlensdod fuel, 
g«i» better mileage with four-speed 
than live. Distinctive rear styling 
makes the Tercel easy to recognise 



Tercel la 5 Inches 
longer than Rebbit. 
yet weighs 77 pounds less, 
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New Ettle milk- 
more boating 
on less gas 

Economical mini-outboards could become 
big favorites afloat if a gas crunch comes. 



by Bill McKeown boating editor 

Even a 2t-1ootar can be pushed right along 
with * 7.5~hf> Mercury, McKeown find*, 
during an upper Amazon dugoul boat teat, 

T his should be a. big year for the little motor, These 
are the lightweight, com pact kickers that used to he 
the favorites of fishermen and dinghy owners, and the 
push -power for reluctant kids who dreamed of steering 
the bigger muscle machines. Now oil and the economy 
are changing our thinking. 

Fortunately, a new look at the mini-motor league 
shows many major improvements. For the last few sea- 
sons, developments In speed and reliability, ignition 
and carburetion that have been tested on. the race 
course have been incorporated, in the big stock-produc- 
tion machines and then moved right down the line to 
the smallest of the clamp-ons. Many outboards of 25 hp 
and under now can perform with remote steering, for- 
ward and reverse shift, capacitance-discharge ignition, 
water cooling, and some now brag of auxiliary fuel 
tanks. These are the marine pOwerplante that arc truly 
portable, as welt as the most economical and conve- 
nient around. Weight and even price per horsepower 
have gone down if you figure in inflation. 

What's avails bis: models and makers 

In the little leagues, there are at so more models to 
choose from. All the big outboard manufacturers sup- 
ply low- horsepower motors, and there are a number of 
other well-known builders, as well. If you wanted a 300- 
horse mill, your only choice would be a Mercury right 
now. Drop down to motors of 25 hp or less, however, anti 
there are at least 18 names to choose from. Alphabeti- 
cally, they include: 

■ AquaRug, with 1,2 horses from 11 pounds and Su- 
perBug, weighing in at 21, come from Aquahug Inter- 
national in Rockville Centre, N.Y. 

■ Carniti, the only diesel outboard, is imported from 
Italy in S* and 16-hp models by Pennsylvania Develop- 
ment Co-, North Versailles, Pa, 

■ Chrysler goes up to 140 hp, but has a batch of minis 
at 4, 6, 7,5, 9,9, 15 and 20; some have electric-start. 
They're built in Hartford, Wia. 

■ Clinton is well known for its small motors and has 
eight models with hp ratings of 2 ( 3.5, 5.5, 7.5 and 9. 
Clinton Engines Corp. is in Maquokcta, Iowa. 

B Cruise r N Carry is a dinghy and canoe motor weigh- 
ing only 12 pounds that cranks out l.S hp. Itcom.es from 
HMC. Torrance, Calif. 

■ Eska, another famous small-motor name, has 3.5, 5, 
7,5, 9.9, and 15 hp, some offered in standard or deluxe 
models. The Eska Co. is in Dubuque, Iowa. 

B Evinru.de, the company that started it all when it 
mass-produced an outboard for everyone, now lias 




Among ths most versatile of craft Is i well designed dinghy. Thl* 
Boston Whaler tardea passenger* with a 4.5-hp EvJnrude. 



horsepower options of 2, 4, 4,5, 7.5, 9.9, 15, 25 and many 
more. The last three mentioned come with manual or 
electric starting, and power options go on up to 235 for 
the biggest of these models from Milwaukee. 

II Honda has two 7.5 and two 9.9 two-cylinder models. 
They are Imported by American Honda which is in Los 
Angeles. 

■ Johnson started out with light aluminum airplane 
and bicycle motors. This year's pony- sized Sea-Horse 
outboards have a lot of kick for their light weight and* 
like Evinrude, come in 2, 4, new 4.5 and 7.5, 9.9, 15, 25 
and on up to 235 hp, Johnson is headquartered in Wau- 
kegan, III, 

» Mariner, a cousin of Mercury in Fond du Lac, Wia,, 
makes 2, 3.5, 5, 8, 9.9, 15, 25 and up to 200-hp models, 
B Mercury, with about 54 models in all in its run up to 
the 300-horse line leader, starts with a S.fi hp in short 
and long shafts, 4, 4.5, 7.5 with optional electric start, 
9.H, 13, 2D and 25 hp. 

B Mighty- Mite 11, from Mighty Mite Marine in Old 
Lyme, Conn,, gets 2 hp from 1 7.5 pounds, 

■ Montgomery Ward Sea King engines from Chicago 
will come In at 2, 3.5, 4, 5, 7.5, 9 and 15 hp, 

B Seagulls, the old reliables from England, are again 

in % 3, 4<6 and 5,5-hp models 

■ Sears, Roebuck starts down at L2 hp for its models 
and runs through 3.5, 5, 7.5, 9.9 up to 15, Several are 
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Low center of gravity end high performance of inflatable!; like a 
Zodiac that has a 25-bp Johnson cart handle oh shore waters, 




Even the push from a 4.5-hp Johnson Is enough to plane a Boston 
Whaler Inflatable. More muscle could provide ski speeds, 



Grumman 'i 4,$ aluminum IS-fool Sportsman is rated for up to 40 
hp. but H K > light enough to perform well with a 9.9 Evlnruds. 




offered in short and long shaft lengths by the Chicago 

company. 

■ Spirit outboards from Arctic Enterprises, Thief Riv- 
er Fulls, Minn., and Suzuki Int M Santa Fe Springs, 
Caiif., both have little models of 2, 3.5, 5, K, 9.9, l€ r 20, 2b 
and on up to 85, 

What they can do 

Unless you own ft new little late-model motor or have 
tested one recently, you may not know what a few two- 
cycle stallions in a tiny package can turnout. With care, 
you can go almost anywhere a Larger mill could push 
you — just not as fast. Instead of twin engines, many 
outboard sports fishermen and cruisers are switching 
to one engine for primary power and a small one in case 
of emergencies. Less weight, gas and expense are 
among the benefits, We've seen small children water 
ski behind a 4,5 on a light aluminum hull, and fisher- 
men for many years have known the advantages of all- 
day trolling on one tank of gas. 

But hefty hulls can be handled by the compacts, as 
well. We recently test-drove some heavy dugout canoes 
at the famous El Dorado fishing resort in the jungles of 
Colombia, You don't plane a 20- or 30-footer with 7.5 hp, 
but the native craft could carry huge loads or speed 
fishermen at about 10 knots out to where some of the 
world's hungriest fish were waiting. W 
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All under 50 pounds in weighi, eight Cl ini on models range from 2 
and 3,5 hp lo 5,5-, 7,5- (shown) and 9-hp compact models 











Small improvements may equal 
big future economies afloat, 
this famous designer claims. 



by Jim Wynne 

E nergy — a key word in everyone's 
vocabulary during the l&70s — 
promises to be & moat dominant fat.-’ 
tor in boating in the f 80s. Just as the 
cost and availability of fuel have 
radically altered the cars we drive, 
many changes appear Inevitable for 
pleasure boats, as well. 

Most powerboats in use today, 
whether small fishing boats, run- 
abouts or cruisers, share a design 
concept known as the planing hull 
The shape of the bottom, combined 
with the boat’s forward speed, 
produces an upward or lifting force 
which allows the boat to 
rise and "plane” on the 
surface of the water* 
Throwing a flat stone so it 
skips across the water is a 
simple example of plan- 
ing. 

At rest, a boat floats due 
to a buoyant force or lift 
which is equal to the 
weight of water displaced 
by the volume of hull below 
the surface. Boats which 
operate slowly, or have a 
bottom shape which 
doesn't produce lift as the 
boat goes faster, are 
known as displacement 
hulls. Hydrodynamic ef- 
fects limit the speed of 
these boats to around 8 to 
10 miles per hour. This ex- 
plains why planing boats, 
which commonly run in 
the 20 to 40-plus mph 
range, have become ao pop^ 
ular to cover distances in a 
reasonable time. 



Power for planing 

But there is a catch to 
this simple comparison — 
and it can be a big one. In 
order to reach planing 
speed and lift the boat out 
of the displacement range, 
a great increase in power 
is required. While some 
types of engines are more 
efficient than others, in 
general, the greater the 
speed the more power (and 
fuel] is required. So a first 
rule to reduce fuel con- 
sumption is to slow down. 
Actual teat of several typi- 
cal 22-foot stemdrive and 
outboard- powered boats 

show that miles per gallon 
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WHh slippery hull designed by author lor fuel savings and soft ride, add streamlined top- 
sides by industrial designer Fred Hudson, the new JUbta 7,5 la an economy endear. 




LIFT DUE TO BUOYANCY AT REST OR AT SLOW SPEED I DISPLACE ME NT] 




DYNAMIC LI FT DUE TO FORWARD SPEED (PLANING! 

Typioal semtftaMwtlom displaces and pushes water at slow speeds, planes with more power. 



GUNWALE 



STERN VIEW 




TYPICAL CONSTANT DEADR15E DEEF-VEE HULL 
Constant dead rise planing hull lifts onto plans at speed, but outs waves rattier than pounding. 




Testing a development model of Swedish Albin 7.5-meter huH with Wynne Marine ” Pro- 
peller Pocket" end "Double Deadrrse ' deep vee, author runs ballasted hull in trials. 



increased 40 to 7i> percent when 
speed was reduced from about 40 to 
20 mph. 

Second only to speed, in affecting 
pinning- boat fuel consumption is 
weight: the heavier the boat, the 
more power required to produce the 
speed and lift to keep the boat on 
plane. An extreme example is the 
overloaded boat, where fa I) engine 
power will never get the boat mov- 
ing fast enough to plane it. 

The obvious answer is to reduce 
weight an much as possible and re- 
move excess gear so as to u«e mini- 
mum power and fuel for a given 
speed. Trim tabs — those small ad- 
justable flaps extending aft of the 
bottom at the stern— can also help 
most heavier boats to plane effi- 
ciently at lower speeds (See Trtbx fu 
Trim Gan Or by Half"! page 117, 
Feb. ’80), 




GUNWALE 





Lighter hull*, easier rida and small modifications Ilka those shown may b* way* to uva tual. 



New boats are now being 
built with more attention 
paid to weight, both to im- 
prove performance and to 
hold down the cost. 
Materials used in fiber- 
glass construction come 
from petroleum, so their 
costs have gone up as 
crude oil prices have 
jumped. But reducing the 
amount of material in a 
boat has to be done very 
cautiously. Marine con- 
struction must withstand 
occasional use (or abuse) in 
mj u gh w a te r o r \ i n e x pe etc d 
conditions. New and exotic 
lightweight materials are 
being tried, but so far they 
are still too expensive For 
the average plea sure craft. 
Reducing weight in a boat 
is much mure difficult than 
in a car because of the wide 
variety of conditions which 
occur on the water. The 
reputation of your builder 
is your iiest guaranty of 
quality construction. 

These arc the important 
factors affecting economy 
of present boats. Lei's look 
at how new designs may 
improve things still more. 

Better designs can help 

The most efficient boat 
is shaped to slip easily 
through the water at dis- 
placement speeds. Sail* 
boat. 4 have been refined 
for years to reduce drag 
(and the amount of wind- 
power required) to a mini- 
mum. Rut since these hulls 
arc limited tow h ell under 10 
mph, it's doubtful if most 

py qasfr r. )'{-• fl.T-IJff 21 ?) 
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Build a cradle 
with old-time charm 

Choose either the hanging or standing cradle; 
you can make it easily for less than $50. 

by Harry Wicks home and shop edjtor 



I n a lot loss time than you rmght 
suspect, you can add a touch of 
nostalgia to you? nursery by build- 
ing one of these plywood cradles. 
Whether you select the hanging cra- 
dle or the standing colon) a I type, you 
will have an attractive, economical 
and sturdy bed for your infant's first 
months. 

Designed by Julie Beck Oekfen 



and Tom Tavernor for Popular Me- 
conies and the American Plywood 
Assn*, these cradles will accommo- 
date standard 13 x 2B-in. foam bas- 
ket pad mattresses or polyurethane 
foam sheets cut to sise. 

General directions 

Constructed of a half-sheet of Vi- 
in* t A PA grade- trademarked A-B, 



A-C or MDO (medium density over- 
laid) plywood, some Ai-ln. cove mold- 
ing, glue and nails, you can build the 
hanging cradle easily in one shop 
session for less than $40; the stand- 
ing cradle takes somewhat longer to 
build, and costs about $50. 

■ Use a portable circular, sabre or 
table saw to cut the plywood pieces 
to size* Cut with a smooth blade and 
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Hanging 

It suspended wtfti 

■ strong decorative cord 



Colonial type 
can be rocked or 



bald rigid with dowel. 



position masking tape before cut- 
ting, Put the tape on the B side arid 
cut with the A side down with either 
a sabre or circular saw. On the table 



MATERIALS LIST— HANGING CRADLE 
Ktf Nfl Stm imf dncrlplkm |ua*} 
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saw, cut ’with the A aide up. Make all 
curved cuts with a scroll or band- 
saw. 

■ After ail pieces are cut* cheek the 
edges, fill voids where necessary 
and sand smooth. Plywood faces 
need little sanding because these 
surfaces are drum-sanded at the 
mill. If you’re working with a C sur- 
face, smooth it with belt and pad 
sanders. 

■ If you plan to stain and varnish 



the cradles, choose a cabinet-grade 
plywood which will have a hand- 
some jsrrain on its surface veneer, 

■ When your cradle is fully assem- 
bled, touch up any surfaces that 
aren't smooth with 150-grit sandpa- 
per. Dust the piece and wipe with a 
tuck cloth. Apply stain and let the 
cradle dry overnight. 

Next day, apply a coat of 2-lb, cut, 
water-white shellac, thinned 60 per- 
jP'fMsa turn to p.-j.jo ,’4,9.1 
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Accurate sundial ia easy to build from scrap wood and shed metal. The elip-on strip, 
which ia Shewn partially removed, changes the dial to read Daylight Saving Time, 



ANGLE OF LATITUDE 




METHOD I FQfl MARKING HOURS ON DIAL FACE ISEE TEXTI 
IQNIV RIGHT Section I* 5HOrtN: LEFT SECTION 
IS A DUPLICATE IN n FV E RSF | 
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METHOD II FOR MARKING HOURS ON DIAL FACE ISEE TF VT] 
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Polar sundial 

O f the many sundial types used 
todays one of the most interest’ 
ing is the polar dial* so called be- 
cause the dial plate and the cnomon 
are parallel to the axis of the Earth 
and in line with the celestial pole. 
To make this sundial, you should 
first ascertain the latitude of the 
area in which you live. This informa- 
tion is available from the local cham- 
ber of c nm me fee , the nearea t a i r port 
or from an almanac or atlas found in 
any library* The latitude provides 
the angle of the dial plate and also of 
the gnomon. 

Two ways to mark hours 

For the most accurate way to lO’ 
cate hours (see plans), first draw a 
horizontal line on the dial 1 ¥i in, 
from the bottom. At the midpoint, 
draw a 3- in. -long segment perpen- 
dicular to the horizontal line. From 
the top of the segment draw lines at 
15° intervals, extending to either 
side. At each intersection, erect a 
line perpendicular to the horizontal 
line. These perpendiculars repre- 
sent the hour lines, with 12:1)0 noon 
in the center. Bisect the 15° angles 
to locate the half-hour markings, 
and bisect the resulting 7 j -V angles 
to mark positions of the quarter 
hours. 

For another way to lay out hour 
lines (which sacrifices some accura- 
cy for ease), reproduce the markings 
by enlarging the grid in the plans 
and plotting the points. The grid 
method can also be used to repro- 
duce various clock illustrations. 

If you are a stickler for accuracy, 
consider two more factors. A sundial 
gives you the apparent solar time. 
To convert this approximation to 
mean solar or standard time, use the 
correction table which appears on 
page 2&4. 

The longitude of your residence 

ffl'aj sB Jli/n ip p age $4) 



MATERIALS LIST— POLAR SUNDIAL 
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Installing a lawn 
sprinkler system 

A n in-ground watering system 
will help your lawn's appear- 
ance and free you from lu^gin^ 
around sprinklers and hoses, To 
make it easy on your budget, you 
can plan the entire system, but in- 
stall only part of it at a time. 

The operation of a sprinkler sys- 
tem depends on adequate water 
pressure (at least 40 pounds per 
square inch), and on the volume of 
water available where you tap into 
the existing supply Sine, measured 
in gallons, per minute tgpm}. 

To learn how much pressure there 
is in your system, check with the 
water company. If still in doubt, ob- 
tain a pressure gauge, attach it to a 
faucet and take a reading with all 
other faucets turned off. 

Volume can easily be measured if 
there is a faucet near where you in- 
tend to connect to the watering sys- 
tem. Just count the seconds it takes 
to fill n 3- or JV-gallon container when 
the valve is wide open, Divide the to- 
tal seconds into the container capac- 
ity in gallons and multiply by 60 for 
the gpin rating. The closer your con- 
nection is to the water meter, the 
greater the volume to the system, 

If there is no faucet near the 
planned connection, find out how 
much water will be available at that 
point from tables furnished hy 
sprinkler-system suppliers, 

Plan balanced ay stem 

Even if you'll install only part of 
the system at a time, it's best to plan 
the full layout so you'll end up with a 
well-balanced system. 

First, draw a yard plan on graph 
paper to a scale of I in, = 10 ft. Next, 
decide on the appropriate sprinkler 
head s ( see d raw i n g). U se b u b b le r s o r 
flat sprays for shrubbery or flower 
beds where overhead sprinkling is 
not desirable. 

Now, with a compass locate the 
sprinklers in lawn areas based on 
their recommended coverages, Al- 
low for a 2- or 3-ft. overlap to insure 
full coverage. Check for blind spots 
behind trees or bushes. 

Next, obtain the gjim requirement 
for each sprinkler type from the 
maker’s specifications and divide 
sprinkler heads on the plan into 
groups. The total gpm requirement 
for each group should not exceed HO 
percent of the total gpm available at 
the point where the sprinkler sys- 
tem connects to the water supply. 
Try not to include lawn-sprinkler 
heads in the same group as shrub- 
bery heads; each have differing wit- 
ty ri ng re q u i re m cuts. 



Check out system above ground lor leaks 
and coverage. Then bury lines in V-shapO 
trenches B in. deep. Replace sod, temp. 

Locate the sprinkler control-valve 
manifold on the plan. Manually op- 
erated valves should be placed in a 
convenient location, but electrically 
controlled units can go almost any- 
where. Lay out piping from the con- 
trol valve to the heads. Try not to go 
under driveways and sidewalks. 

Finiilly, include a shutoff valve so 
you can service your system easily T 
and a check valve to prevent con- 
taminated water from syphoning 
into your water supply. 

Connect your control-valve mani- 
fold to the water supply, close the 
valves and check for leaks. Then 
open valves and flush out any dirt. 
Use 34-in, polyvinyl chloride (FVC) 
pipe (or 1-in, pipe where pressure or 
volume is low) to make the runs to 
the sprinkler-head locations. 



Space manifold control valves si least B In, 
apart to allow room to turn the valves when 
you connect them to the dears. 



Work on one circuit at a time, 
starling at the control valve and 
Working toward sprinkler beads. As- 
semble the system above ground. 
Dig trenches after you check out the 
circuit, install automatic drain 
valves at system low points if you 
live in an area that is subject to 
freezing. 

After completing the piping, but 
before you install the sprinkler 
heads, flush any foreign material 
from the system. Install sprinkler 
heads, check the system's coverage 
and bury it r starting at heads near- 
est the manifold. Provide a small 
gravel sump under each automatic 
drain. Le sure that sprinkler heads 
are at ground level before you tamp 
the sod back into place . — /amts Mo 
Mahoh 
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The cart la designed to tole young Children 
or groceries at alow pete. 5 m recommend- 
ed Mtety improvements on page 264. 



Bicycle cart 

F amily cycling trips can be a lot of 
fun, but what do you do when 
your child outgrows tot-sized curri- 
ers and is still too young to keep »f> 
on his own bicycle? 

The answer is a two-wheeled bike 
cart designed for toting kids 3 to 7 
years of age. Commercial units are 
available, but cost between $ 140 and 
$200. The 'one shown here can be 
built for leaa than $75, 

To keep the construction cost low, 
polyvinyl chloride ( PVQ plastic pipe 
was used to construct the cart 
frame, PVG is tough, lightweight, 



flexible, requires no finishing and is 
very easy to work with. 

The only tools required to build 
the frame are a hacksaw, a drill and 
small cans of PVC primer (cleaner) 
and cement. 

To construct the frame, cut all of 
the pipe to the lengths specified in 
the materials list, Dry-aasemble the 
unit to check all parts for fit before 
using cement to make the final as- 
sembly, Attach the canvas sling 
seat, hitch and wheels as shown In 
the plana. 

This cart is designed to support al- 
most all of the payload on its own 
two wheels. The tongue weight is 

(Pb$$e iwn to p a g e 




Flexible |olni Is mad* with tire-wall rubber. 
An extra solely cable from ihe bike seat 
post to part C In plena can be added. 



MATERIALS LIST — BICYCLE CART 
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Super swing set 

U sing an x^-frame for strength, 
this swing set is- very stable 
and can be built for about $300* If 
you can find some materials at the 
junkyard it will be teas. The sheet 
metal for the sliding board, for in* 
stance, was taken from a discarded 
metal-clad door, Galvanised pipe for 



the fireman's pole was purchased 
for ip 2. 10 from a scrap-iron dealer. 

Choose a 16x18- ft, site for the 
swing set. It should be fairly level 
and clear of shrubs and other obsta- 
cles, In addition, the sliding board 
will extend about l£ ft, from one 
side. Level four block footings before 
getting started on the A-frame, 

To construct the frame, assemble 
the two A -shaped aides on the 



ground, Use temporary gussets at 
the vertex and bolts at other inter- 
sect] oils. 

Raise, position and plumb each 
preassembled side with the aid of a 
helper. Use 1x2 furring as tempo- 
rary braces until you can nail on the 
floor joists „ ridge board and plywood 
floor. Temporary braces extending 
from the front (pole side) and rear 
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Shape up your pool for 




Whip your pool into shape with a thorough spring tune-up. then follow a regular maintenance program lor a l rouble-free summer. 



6 steps to get your pool 
ready for summer 



W ith warm weather on its way, 

the time is right to tune up 
your swimming pool so you can en- 
joy i t d u ring tho sehotsummerd ays 
To help you get started, we suggest 
steps you can take for properly open- 
ing your pool. 

In addition, the following pages 
contain innovative pool accessories 
to increase your leisure hours and 
enhance entertainment at poolside. 
On page 137, you’ll find tha latest in 
work-saving, energy-saving pool 
equipment. 

The basic strategy is to get your 
pool to the point where you can fol- 
low a simple, regular maintenance 
schedule. There are six steps in- 
volved in opening your pooh accord- 
ing to experts at the Sun Swimming 
Tool Products Div, of KMC Corp, The 
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steps take two to four days to com- 
plete, depending on such considera- 
tions as how well you protected the 
pool during the winter and how 
large it is. 

Make sure that you perforin each 
step successfully before continuing 
to the next, 

1. Pill th* pool 

I f you've properly winterized your 
pool, cleanup is a minimal task, The 
recommended level for filling most 
pools is to the middle of the skim- 



mer, the built-in device that traps 
surface debris. 

Pool water evaporates and is 
dragged and splashed out by swim- 
mers. You'll have to add water peri- 
odically to maintain proper level, 

2. Chock equipment 

Check the pump, filter and circula- 
ting system. Refer to the owner’s 
manual for reinstalling parts re- 
moved for winter storage. Make 
&ui‘e mechanical components are 
clean and in proper working order. 



a carefree summer 



To reinstall the pum pm 1 motor, first 
turn off the power at the control 
panel. Replace the musket between 
the pump's tank and seat plate if it is 
damaged. Reinstall the drain plugs. 
Check the pump shaft for free move- 
ment. With power on. prime the 
pump following instructions in the 
owner's manual. 



3. Adjust pH level 

The pH level is a measure of the 
acidity or alkalinity of water Unless 




Unleu pH Lb properly adjusted, chlorine 
can't keep water clean. The Idemi pH revel 
ranges from 7.2 to 7.A, Levels loo high or 
too low can give swimmers eye bum. 

your pool is within a certain, pH 
range indicated by a test kit, chlo- 
rine disinfectant won't kilt the bac- 
teria that it's supposed to. 

The level at which chlorine opti- 
mally sanitizes ranges from 7.2 to 
7.8. To get on accurate measure, fol- 
low the manufacturer's directions in 
your pool kit. 

I f pH istoototc, chlorine dissipates 
rapidly, pipes and fittings can be- 
come corroded, plaster can become 
etched and swimmers can get an ir- 
ritating eye burn. 

[f pH is too high, scale forms, pool 
water turns cloudy and swimmers 
get eye burn just as they do when 
pH is too low. 

I f the pH level is too low, add a pH 
plus chemical; if the level is too high, 
add a pH minus chemical. 

Note on water tenting: To properly 
care for your pool, you will need a 



complete kit or individual kits to 
measure pH level, total alkalinity, 
chlorine level and water stability. 
Each year change test chemicals 
(reagents) that are in your kit, 

4. Adjust total alkalinity 

After you've adjusted the pH lev- 
el, adjusting total alkalinity helps 
keep the pH in the proper range. The 
three main alkaline chemicals — car- 
bonate, bicarbonate and hydrox- 
ide — dissolved in the water in prop- 
er proportion act as a buffer pre- 
venting pH change. 

Use a kit to teat for total alkalini- 
ty. Test it weekly and maintain it be- 
tween 80 and 150 parts per million 
(ppm, the standard measure of con- 
centoation in swimming pools). Your 
pool-supply dealer can also tell you if 
an alkalinity problem exists in your 
area and van provide formulations 
needed to correct it, 

5. Superchlorifiate the water 

Superchlorinatmg means apply- 
ing 5 to 10 times the regular daily 
dose of chlorine to water, The two 
primary reasons for adding chlorine 
are; 1) to disinfect — kill water-borne 
organisms and algae; 2) to oxidate— 
burn out undesirable solids, colors 
and odors, While all pools must be 
superchl urinated from time to time, 
it is definitely needed when opening 
your pool for the season. 

Before you supe [’chlorinate, de- 
termine the capacity of your pool in 
gallons then determine the needed 
dosage of superchlorinator follow- 
ing directions on the package. Wait 
until the residual chlorine is at the 
recommended level of 1,0 to 1.5 ppm 
according to the teat kit before con- 
tinuing to the next step, You might 
want to su perch lor in ate at night 
and then test the water the follow- 
ing morning. 

There are several types of chlori- 
nating products on the market. 
Among them are liquid chlorine and 
calcium hypochlorite, which tend to 
lose effectiveness after a few hours 
due to the action of sunlight. On the 
other hand, chlorine concentrates in 
tablets or granular form contain a 
built-in stabilizer that resists chlo- 
rine decay induced by sunlight. 

6* Stabilize tht water 

The final step in getting your pool 
ready is to stabilize or condition the 
water. This process minimizes the 
loss of chlorine due to ultraviolet 



sun rays. It also makes, sure that the 
chlorine d i sen fee tan t will keep 
working around the clock. 

To complete this step, you’ll need a 
test kit and a conditioner chemical. 
Results from the kit will tell you how 
much conditioner you should apply. 
Each time you refill the pooh you 
should also stabilize the water. 



Computerized analysis 

To make pool maintenance some- 
what easier, computer ay ate ms that 




Chlorine concentrate in granular term 
sprinkled Into the pool (or In te bieta used In 
floating or in-line feeders) simplifies super- 
ctilorioatlng task and daily pool Pare. 

can identify potential problems in 
the poo) water are available. The 
water can be tested before the pool 
is filled, after it is filled or during the 
season. 

Basically, a water sample is run 
through tests to analyze and bal- 
ance it. The results, along with in- 
formation about the specific pool, 
are programmed into a computer 
that completes a data sheet telling 
ivhtit chemicals are needed and in 
what order and quantity to apply 
them to maintain your pool water 
safely. 

The service is available at pool 
dealers. However, it doesn’t take the 
place of careful monitoring by pool 
owners. Before you purchase a large 
amount of chemicals based on the 
results of such a test, it pays to sat- 
isfy yourself that the chemicals are 
needed, m 
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Shape up your pool 

7 new products 

The hot, bubbly water jeis 
of this hoi tub are Just the 
thing to sooth* tired mus- 
cles. Tub of redwood, co- 
der or mahogany staves la 
4 ft. deep end ranges from 
4 to 7 ft. in diameter. Prices 
from Si 800 to Just under 
$8250 include the tub, 
bench, pump, heater and 
four- jet whirl pooler. It's 
available from California 
Cooperage. Bo* £, Sen, 

Luis Obispo. Calif. 93406. 





Stretch the swim season with an sir-filled vJ nyl dome. Low-pressure blower (right of dome) 
operates only when there is a pressure drop within (as when someone opens zipped door). 
A 20 x 4-9- ft. dome fits an average (I6x32-ft.) pool. With blower, dome runs about $1315 
from SAC, 17 Coders Lena, East Brunswick, N.J, 03816. 



Cress for a dip by poolside. His-and-hers 
cabana of ribbed aluminum Is easily as- 
sembled of prebuHt panels. It's 6 ft. 2 in. x 4 
tt. 1 in. end adjusts to a 6-ft. 5Va4n. height. 
Cabana also holds swim equipment, since 
center partition comes out. It costs $42$ 
from Cabanerama, Bo* 34$, Northwest 
Branch, Miami, Fla. 33147. 

Floating fountain Is pleasing addition to an 
existing or new pool. Out of the carton, the 
fountain is operational In minutes- JuSl at- 
tach the hose to pump, pool return line or 
garden hose. In blue or while, 1 1 0*1 ties 20- 
In, diameter tt*s priced at $80 from Foun- 
tains For Pools, 19151-J P&thenlft Si., 
Worthrldge, Calif. 31324. 
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Soak up the sun while drifting luxuriously 
on this vinyl-wrapped, closed-loam loung- 
er. It's made the same way as a ship's life- 
saving gear. You con use H also on a deck, 
pool-side paving or beneath a sleeping 
bag. Called Aqua Sun Lounger, it's priced 
under Si S0 from Fooimaster, 160 Jefferson 
Dr., Menlo Perk, Cillt. 94025- 




It looks like a natural stone spa and water 
cascade, but it's a fiberglass unit that drops 
Into a shallow excavation by your pool. The 
8x1$ ft. model shown ($5500) includes a 
spa, waterfall, pump, filter and heater. An 
8x9- ft. model ($4600) is also made by Sun 
Country Distributing, 2224 West Desert 
Cove, Phoenix, Am. 66029. 





Picnic under a red- 
wood gazebo. The 
prefabricated lattice 
panels need no 
foundation and boH 
together In less than 
e day. Assemble 
them with a hammer 1 , 
screwdriver, wrench 
and measuring tape. 
They come (n widths 
that range from 7V* 
to 12*i ft ; prices are 
$895 up to $1436. 
From California Lat- 
tice Co,, 616 North 
Eckhuff, Orange, 
Calif. 32663. 
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7worksavers 




Computer! pool/' spa end solar healer system automat- 
ically controls pool operations, System (SiiW) has In- 
door control | Inset}: power center; solar, inlake and return 
valve operators; two temperature sensors. Remote con- 
trol shown at spa ($i&8) la optional Compooi Corp., 333 
Fairchild Dr., Mountain View. Calif.. 94043. 



J 




RETARDS 

H'apo ration 

“Jl Mtiq LITU 




Koap-M Heat chemical stays 
on ihe pool water surface 
and Inhibits evaporation and 
heat loss. It's odorless, 
tasteless. Invisible end 
posses through the filter, ac- 
cording to its maker. A 32-oz. 
bottle costs $6 from Gram 
Lakes Biochemical Co. inc., 
61 20 West Douglas Aye., Mil- 
waukee, WIs, 5321 fl. 





You can drain your pool with Ihe Water Wiz- 
ard pump. Attach a l-in,-dla. pipe or garden 
hose, set it in the water and plug It Into a 
grounded 1 20- volt ax. outlet. The pump re- 
moves water to within f/B in, of the floor. It’s 
660, including an B-tt cord, from Lime Gi- 
ant Pump Co., 36i0 North Tulsa St , Okla- 
homa City, Okie, 73112, 




Photo zone process water purifier son lilies 
poci water by oxydlzlng pollutants and kill- 
ing bacteria, thereby cutting chemical need 
by more than 50 percent, says its maker. 
Several pool models from $795 are made 
(as well as a smaller spa model} by Ionize^ 
Hon International Inc., 1 St 0 West Grand 
Ave-, Chicago, III. $0622- 

The Poolsaver is a motorized vinyl cover 
that slides into place on rollers In leas than 
a minute, according to its maker. The cover 
seals tightly lo save water and energy and 
act as a safety device. Prices for the Pool- 
saver, Including Inatallitlon, Start *1 $2600 
from Cover-Pools Inc., 117 Waal Fireclay 
Ave., Murray. Utah 64107. 




This solar collector for pools comes in a 
Custom do-it-yourself kit. Panels have up- 
per and lower headers of 2dn.-dla. polypro- 
pylene, joined by polyhuiyien* tubing cut 
to length. Kits with 600 sq. ft. of coiieolor 
surface ere ottered lor under $2000 by Sun- 
co Products. 243 South Indian Av«., Palm 
Springs. Calif- 922*2. 




V-BANP CLAMP AND KNOB 
ALLOW £ AS V 
removal op coven 



2-SPFED SWITCH 
ALLOWS PUWII 1 Sfteo 
TO BE CONTROLLED 



The Energl Sever MarDur pump, designed lor swimming 
pods, works at two speeds: high, during heavy pool 
loads and low, during light- load periods and at night. It 
operates with no loss of clarity or chemical balance la 
the water, the company claims, Models range from ft to 
2 tip (IVfc hp shown} and coal $300 to $500 from Marlow 
Pumps, Midland perk, WJ. 07432, 
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WORKSHOP MINICOURSE 

GETTING MORE FROM VOJR DRILL PRESS 




No matter which bit you use in Ihe drill 
press, II you don't use a backup block, the 
hole will splinter on the beck side. Here, a 
bred-point bit will pass through the work- 
piece and Into the table's center hole, 




For drilling precision holes without splin- 
tering. set depth atop so drill stops boring 
|ub 1 after breaking through the beck side 
(arrow), Bore the hole and flop the work- 
piece to complete hole from second side. 




Dowel plugs are t tot cheeper if you make 
them yourself. When they ere cut from 
project ec rep msterisb they metch perfect- 
ly- Start by boring a row of plugs to mo*l- 
mum depth on either board edge or l#ce. 






h and wood makes the best backup board. 
Plywood is too soft and doesn't provide ad- 
equate work support- It's eieo important to 
move the backup block after each boring to 
Insure Pt being in solid confect with work. 



T hough there are many accesso- 
ries that let you perform varied 
tasks on the drill press, you'll find 
that when you turn to this tool, more 
often than not it is to drill a hole. 
When boring in wood, it makes a 
lot of sense to use a backup board to 
minimize splintering where the bit 
breaks through on the back aide. 
Rut don't think that this technique 
automatically assures a perfect hole 
on both sides. It doesn't, as you car. 
see in the photo of the sample block 
of wood at left. Evert a fine, accurate 
bit, such as a brad or spur point, will 
cause splintering if the drill press 
isn't used correctly. 

The most common mistake, proba- 
bly, is choosing the wrong speed, A 
table recommending the speed to 
use with various materials of vary- 
ing thicknesses is included in your 
owner's manual. Since it takes only 
seconds to change belt position, and 
thus spindle speed, use this chart 
when you are working with a new or 
unusual material. However, recom- 
mended speeds can vary considera- 
bly. For example* in 94-in. stock (the 
material that you are likely to work 
with most of the time), you would 
use about 1 2 fid rpm to bore a hole in 
softwood. To bore the same hole in a 
piece of hardwood (such as oak or 
maple) you should slow the press 
down to 700 rpm. 

The best way to produce a clean 
hole on both sides is by boring from 
both sides, With abrad-pomfe hit, you 
set. the depth stop so boring stops 
when the bit point penetrates the 
bottom side. Flop the workpiece and 
then finish the hole from the second 
side. 

To produce a series of clean holes, 
first bore straight through with a 
small-diameter bit. Then, insert the 
correct diameter bit and set depth so 
the bit bores slightly more than half- 
way through. Bore the holes from 
both aides. WH 



With ji scroll saw or bondsew, nip off the 
plug*, n you moke cutoff on the table saw, 
apply masking tap* ovtr inwri t holt to 
keep the plugs from dropping through and 
gening loaf. And. gu a stow feed rati- 



A beck view of a board showing the results 
of three different melhoda of boring: 1 f 
without backup block; 2, with an Inade- 
quate backup board; 3, a hole made using 
the bit from both sides, as shown at the left. 
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rr ill AP» CARE- ^ crrTlOW ^ 
^ THIS VEO**- SEC 3 ?- 0 V PAP'S. 



f 90O Aslyn Martin VOlan-lC 



Poor fuel economy, hard storting, overheating, spongy brakes, lack of 
engine power , . . do any of these problems sound familiar? If you ve experi- 
enced some or all of these headaches you know how frustrating and expensive 
they can be How about excessive tire wear, a dead battery, a balky clutch 
or a stumbling transmission? You can cure all rhese ailments and prevent them 
from happening again with PM's comprehensive maintenance guide. Good 
car care is for everybody. This year don't leave it all up to your mechanic 



MAY I960 



No Experience Needed. 



Now you can make professional-quality 
body repairs yourself. Even if you've never 
done body work before, It p s as easy as Easy 
Does It™ 

The Easy Does It two-color-change system 
takes care of the tricky part for you. 




Fliis is hew Easy The first color Fhe second change 

II lOdkititht ClUn[£ tells y&u tdk you when it's 

out oi Hie can *hen Easy Dws li Jeady to sand, 

is properly mixed 



The easy-to follow full color instruction 
booklet explains every step. Easy Does It 
makes body repair much simpler than other 
standard methods- Its even easier to sand, 
and remains sandable up to 48 hours. 

You'll get great- looking results, for 
much less than you’d 
pay a professional. 

Easy Does It. One 
of the Duro family of 
auto and home repair 

products, Woodhill Per mate* 
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When Should 
YOU 

Change Engine 
Oil? 



How you drive determines how 
tar and how often you should 
change your crankcase oil. It 
Is nearly Impossible to drive e 
car properly so (hat yearly 
changes of oil would be seta for 
your engine. 

Traffic Jams, winter warm-ups, 
short runs, taking kids to school, 
and ihO&e short I rips to Ifte slOrd 
all tend to shorten the life of 
your oil. 



CAR CARE BY THE NUMBERS 



lUBIUCATION 

1. Changing motor oil 

2. Replacing -oil litter 

3. Servicing undercarriage 

4. Lubricating wheel bearings 

ENGINE 

5. Adjusting valve clearance 

6. Testing cylinder compression 

7. Testing vacuum 

8. Replacing gaskets 

IGNITION SYSTEM 

9. Testing sparkplug cables 

10. Servicing sparkplugs 
11* Servicing distributor 

1 2. Adjusting breaker points 

13. Setting dwell angle 

14. Repairing electronic Ignition 
(AMC, Chrysler) 

15. Repairing electronic ignition 
(Ford, General Motors) 

16. Setting ignition timing 

ELECTRICAL SYSTEM 

17. Testing charging system 
1G. Testing battery condition 
1 9* Servicing th e battery 
20. Teati ng sta rting system 

FUEL SYSTEM 

21 * Servicing automatic choke 
22. Servicing air cleaner 
2 3 . Ad just in g c a rb oretor 

24. Changing carburetor filler a 

25. Servicing fuel pump 



EMISSIONS SYSTEM 

26. Servicing PCV valve 

27. Servicing EGR sy stem 

26. Other emissions controls 

EX HAUST SYSTEM 

29. Servicing heat riser 

30. Servicing exhaust system 

COOLING SYSTEM 

31. Servicing drive belts 

32. Replacing hoses 

33. Checking thermostat 

34. Checking for coo Ian t leaks 

35. Flushing the system 

SUSPENSION 

36. Servicing tires 

37. Installing shock absorbers 

38. Checking brakes 

39. Road-testing brakes 

40. Replacing brake pads 

41. Replacing brake linings 

42. Bleeding brakes 

43. Ad j ust In g drum brakes 

44. Adjusting parking brake 

DRIVE UNE 

45. Adjusting clutch 

46 . Automat id transm I ss ion 

47. Replacing U-joints 

R OPY SERV ICE 

46. Repairing body dents 

49. Touching up paint 

50 . Se r v I ce weatherstrl ppi ng 



Prepared by the editors ol Popular Mechanics with technical an by Dale Gostalaon, 
Fred Wolff, Ed Liplnaki, Hank Ikon, Fred Neinas! and Gerhard fliehlar Photography 
by Jerry Abramowiiz and Norman Blake Design of me Car Care Guide by Don Mannea. 



On top of that, today’s anginas 
are smaller, work harder and run 
hotter. All of these things help 
foul up engine oil, create var- 
nish, gum and sludge as they 
use up ifoe additives irv the 
motor oil. 



A quart of FLi SLONE with each 
oil chenge and new filter will 
help aei rid of power robbing 
deposits, end clean engines run 
batter, longer and mere econo- 
mically than dirty ones. 



Look lor the big OUART red, 
yellow apd black R1 SLONE can. 
For 40 years, motorists have 
been telling us that RI5L0NE 
really works! 





Send a Ham pod nit-ad- 
iiroiie-ij unvoice* Tor your 
Frcfl Copy ol our *0 stn.ua 
LUHE: TiPS broNlal ll 

will aniwar cornu ol your 
OuHlCmni About MQln* 1U* 
I Itttll .1 



THE SHALER CO. 

21 JvttMMn St, 
WAUPUN. WISCONSIN UK 3 
In CuiUt Wurr*a Packaging Ca., 
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Th*nK* Id good £*r 
car*. Hir 1963 Chav- 
rol*i Chavall* (I ■ft)* 
1-370 O[(j*mobil-i 441 
t<owar la ft) and lh* 
1983 fl*mbl*r Cfaa- 
abc (right) #ra riiiv 
fling 4i alrong aa lb* 
d thiy Ivfl th* ahow- 
room. flick Cognat, 
own*; of 1h* R am - 
blar, inharilad tha 
oar Iron hl> faihar 
whan ll had 160,000 
milt* on tha clock. 
Al nearly double that 
mllaag* it atm pro- 
vide* reliable, daily 
transportation- 







P lanned obsolescence? 
The owners of these 
cars never heard the words. 
Take, for example, the 
Rambler Classic, ft is 
owned by the Gognet broth- 
ers. Rick and Robin, of Staten 
Island, N.Y. Originally purchased 
by their father, it became theirs a 
tew years ago when the odometer 
read & shade over 100,000 miles. 
After an engine rebuild — the only 
major work ever performed on the 
car— thoy've nearly matched that 
mileage. The car is used every day 
as a workhorse commuter vehicle 
and, strictly speaking, the only 
pampering It gets is the regular 
maintenance they perform. The 



Cog nets believe that maintenance 
Just plain makes sense if you want 
to keep your car looking like the 
kind of money you spent for It. At 
the rate they're going, the Rambler 
will be around for a long time. 

The same goes for the 1059 Cor- 
vette, our cover car, owned by 
Burt Beebe. It isn't a museum car 
or a "show-only" car. He drives i( 
all the time in what is probably the 
toughest auto environment in the 
counlry, the streets of New York 
City. Is there a secret to his car's 
longevity? Certainly not. 

Beebe and the rest of the own- 
ers of the cers on these pages 
learned a long time ago that the 
"secret" is regular maintenance. 



IS MONET IN THE BANK 1 

original price, but are appreciating in value. 



The 1959 Coiv* 
(ttlt) frai tripled In val- 
ue amen awrtti Hurl 
Bfivbf purckaied It. 
The 1S€& C havGlI* 
(right) ha* not don* 
at wall, II haa only 
doubled in value. 
Etch of than* cart fra* 



S32 




Awetoma Cobra 427 worlh $25,000 told lor under 15000 new in 10B7. Maal cart won't 
appreciate [hit much, but regular care will make any car 1 a original tab pay off. 




Car care by the numbers 



These fifty ways to love your car will keep it running 
like new tong after the warranty runs out. 



Just perform the tasks outlined here 



21. SERVICE AUTOMATIC 



at least once a year, or as often as 



choke 

23. ADJUST CARBURETOR 




called for in your service manual. 
Instructions on the following pages 
show you how. 

25, SEP VICE FUEL 
PUMP (ON BLOCK* 



22 , SERVICE AIR 
CLE AN E N 



7 . t fcST ENGINE 
VACUUM 



24, CHANGE 

CARBURETOR 

FILTERS 



37. INSTALL NEW 

SHOCK ASSQH8ER5 



28 , service evaporation 
SYSTEM _ 



4|l* REPAIR BODY DENTS 
49. TOUCH-UP PAINT — - 



S, ADJUST VALVE 
CLEARANCE ^ 



9. TEST SPARKPLUG 
CABLES 

ip. service Sparkplugs 



32. replace COOLANT 
HOSES 



2fi. SERVICE PCV 
VALVE 



PM Mi; Dwlfl Guiulion 



S. TE ST CYLINOC « 
CGMPRE SSItJN 



31. SERVICE DRIVE MELTS 



34 . check for 

COO LAN I LEAKS 



1* CHANGE MOTOR oil 
2. Ft L place oil FILTER 







, *1 


fe T | 











2&* TEST STARTING 
SYSTEM 





33. CHECK. 

THERMOSTAT 



27, service: ecf system 



35, F LUSH T Ht 
■COOLING 

SYSTEM 



45* ADJUST CLUTCH 

46. SERVICE 

TRANSMISSION 



ISERVlCt \ 
UNDE RCA RR I AGE 



30. SERVICE EXHAUST 
SYSTEM 



GO, SE R VICE 

V«t ATHFR5T RIPPING 



41. Ht PL AGE DRUM-BRAKE 
LINING 

43, ADJUST DRUM BRAKES 

44. ADJUST parking drake 



17. TLST CHARGING SYSTEM 

IB. I'EST ft A MERY 
CONDITION 
tO, SERVICE ftATTl RV 



11. SERVICE- DISTRIBUTOR 

12. ADJUST HRFAKER POINTS 

13 . SET dwell angle 

14. TEST ELECTRONIC 
IGNITION 

15. SEHVICfc ELbCTRONlC 
IGNITION 

16. SET IGNITION 
TIMING 



36 . SERVICE 
TIRES 



4, LUBRICATE 

WHEEL SEARINGS 



30 . CHE CK BRAKES 

39 . ROAD-TEST brakes 

40, REPLACE BR AKE 
PADS 



47. SERVICE CV JOINTS (FWDI 

rfplace u-joints 
(REAR-WHEEL RRlVf] I 




CAR CARE MONTH 



Car Care products to help keep your car In 
top-notch condition can be found at the 
Automotive Parts & Accessories Association 
Member Retailers Listed on these pages. Many of 
these outlets are offering money-saving specials 
during “May is Car Care Month.” Many of the 



quality products featured in the CAR CARE 
GUIDE are included In these sale promotions. 

Watch your local newspaper for the special Car 
Care sections that contain car care Information 
and announcements from your neighborhood 
Car Care Month Retailers, 
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the eighth consecutive year, POPULAR 
MECHANICS and the APAA are Joining 
V forces as co-sponsors of “May Is Car Care 
Month.' This is a positive indication of the 
success of the program and a measure of how 
meaningful it has become to automobile owners 
and the manufacturers and retailers of car care 
products. 

With the increasing emphasis being placed 
on the efficiency and economy of automobile 
operation, this may be one of the most 
important Car Care Months yeti The valuable 



car care information circulated during May will 
help keep your car in top running condition. 
And by leading you to the special sales offered 
during Car Care Month, will save you money. 
Not only will you “Drive a Happy Car" but you 
will be a happier, well- fixed driver 
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Lubrication 



I.Chanoino niotor oil 



ENG iNb 



oi L DRAIN KLUG 



OILPAN 



The off drain plug on your car may no! be to toe 
some spot as shewn, But it s always somewhere In 
the oUpan; the pan is always under Ida engrrte. 



O il is ihe lifeblood of yoga 1 engine. By 
changing It regularly you can extend 
engine Irfe and avoid major repair. Fortunate- 
ly, It I a one of the easiest maintenance 
[asks. 

1 * Warm up the engine go the lull toad 
of dirty oil will drain from the pan. Heat thins 
oil . allowing a ready flow. Conversely . cold oil 
is thick. Some may remain in the angina, 

2. Lift the front of the ctr or leave ail 
lour wheals on the ground If you Hit the vehi- 
cle, support its weigh! on salety glands. Do 
not wcwk beneath a car which is supported 
only by a jack. Accidents happen Engage 
the parking brake; place an automatic trans- 
mission in park and a manual transmission in 
gear. If you raise the front of the car, place 
chpeks behind the rear lire? Ip prevenl *oJl- 
back 

2. Piece ■ lira In pan ( su-pua rt capac- 
ity | under the drain plug and loosen I he plug 
wrth an adjustable, box, open-end or socket 
wrench. Whichever one you use, make sure 
11 lits the plug snugly lo avoid damaging the 
piug- 

4. Remove the looeene>d plug by 
hand* To ava*d burning your fingers, be 
ready to draw your hand back quickly as oil 
begins flowing. Allow oil to drain completely 
This takes about ifrree minutes. 

9, Wipe the drain plug clean and 
check to sea 11 it has a gasket If the plug has 
a gasket, the gasket must be kept in use to 
avoid an oil leak. However, to be effective, 
the gasket must be in good condition. H h 
Isn't, replace It 

0. Thread the drain plug Into the 
clipart (don't cross threads) and tighten by 
hand. Then, using a wrench, tighten the plug 
snugly. Do not overtighten, You may distort 
the bilpan. 

T, Add frvrh oil of the correct AP I clas- 
sification and SAE viscosity through the oil 



Tiller on the engine, until the dipstick shows 
the oil level at full, 

A. Check around the oMpan drain 
plug for leak** Tighten the plug II there's a 
teak. 

Selecting the right oil 

The American Petroleum institute (API) 
classification system uses lha symbols SE, 
SD and SC to designate oil suitable for auto- 
mobile engine use Symbols signify the abil- 
ity of oil to protect engines of designated 
model yearn against wear, rust, corrosion, 
sludge and other delrimerlal factors caused 
try normal use, 

SE engine oil provides maximum protec- 
tion between manufacturer-recommended 
Oil-Change periods for 1990 end all pr«?r 
models SD engine oil is suggested for 1979 
end alt oidier models. SC engine wl is lhe Bug- 
gelled choice for 1967 care and ail earlier 
models. 

See that the can of oil you soled boars the 
symbol of the type oil you cteode to use. The 
symbol may be used by itself (SD, for exam- 
pie) or in conjunction with others, such as 
SE-SD-SC This means lhe oil is intended for 
SE use, but, obviously, also fulfills the needs 
of SO and SC use 

Consult yCu* owner’s manual tor Iho oil vis- 
cosity to use. This is based on anticipated 
ambient temperature of an area. 

Viscosity, or weight, is a numerical rating 
system established by the Society □( Auto- 
motive Engineers (SAE) ihat designates the 
resistance bl oil to flow, Thick, slow-flowing 
oils have high numbers; thin, free-flowing oils 
have low numbers The W following a num- 
ber means that viscosity was determined at 
D° F. and the oil is Intended for use in cofd 
weather. If there is no W, viscosity was deter 
mined ai 210° f., and the oil is intended for 
use in warm weather. 



Oils with two numbers, such as SAE 2QW- 
40, have the ability to change viscosity as 
temperature Changes, being light enough to 
allow easy engine-starting in cold wealher, 
yet heavy enough to provide proper engine 
protection at high temperatures. *** 




The wrench should fit exactly to avoid 
damage, making plug removal difficult, 




Htmovt tilt plug and lei oil containing 
contaminating deposits drain completely. 
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The freezer, There's a F ord Granada in that block of ice - with Shcil Fire The oven. Same test car, same Shell Fire <£ Ice , towing a 30- ton crane in 

& fee motor oil in its Crankcase, After tee chopped through the tee f we the Miyair Desert 36 hours later. The oil temperature hit 27V a F (well 

turned the key. The engine started in four seconds. above normal}. But Shell Fire & ice protected the engine. 



From the freezer to the oven 
in 36 hours: The Shell motor oil 
that had to earn its name. 



Take a new Ford Granada and ask it to 
crank up fast, frozen in a huge block of 
ice. Then, after you've thawed it out, 
ask it to pull a 30-ton crane through 
several miles of Mojave Desert, 

Do that and you aren't just asking 
the car to perform. You're demanding 
peak performance from its motor oil. 

A frozen Ford gets a quick start 

Shell Fire & Ice 1 * 10W-40 is an all- 
season motor oil And an all-season 
motor oil should be able to help cold 
engines start fast. 

Enter "the freezer" 

First we built a special mold to 
hold our Ford Granada. 

Then we put it in a gigantic 
freezer at zero degrees and sprayed in 
gallon after gallon of water. Layer by 
layer, the water was frozen around the 
car, 

Inside the Ford's crankcase, the 
oil temperature dropped to well below 
freezing. 

When we removed the walls of 
the mold* the ice was so solid that if 
took us an hour with two pickaxes to 
hack our way into the passenger 
compartment. 

Finally, we turned the key 




Immediately, the engine cranked. 
In four seconds. It started. We’d got- 
ten our She ll Fire & Ice All Season 
Motor Oil down to subfreezing, and it 
stilt helped the engine start fast, 

-'The Oven” 

An all-season oil also has to protect 
when the going gets hot. And the 
going that gets an oil the hottest is low- 
ing a heavy load. 

So after we'd defrosted our test 
car {a 36-hour task), we hooked it up to 
the crane we'd used to lift the ice block 
out of its mold. 

The crane weighed in at over 
60,000 pounds — the Ford Granada, a 
mere 3, 500 pounds. 



We started towing, By the time 
we’d gone several miles, the oil tem- 
perature had hit 270^, Well above 
normal. 

Did Shell Fi re & Ice protect? We 
tore the Ford's engine down the next 
day for a closer look. And after care- 
fully examining its critical parts, our 
technical experts had the proof: 

There was not one bit of abnormal 
engine wear. 36 hours after helping a 
cold engine start fast, the same Shell 
Fire & Ice Motor Oil had protected an 
extra hot engine. 

Gas-saving formula* 

Shell Fire & Ice All Season Motor Oil 
is formulated to save gasoline. Your 
mileage will depend upon car and 
conditions. 

So change to Shell Fire & Ice 
lOW-40 Motor Oil today. 




Shell 
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Lubrication 



2 . Replacing an oil filler 





niter before adding fresh oil lo liw engine 
(so 0 Changing Motor Oil. page KBj This 
Wil Cjetr'i any r>f |he rn?sh c»l ihnl may sp |l 
white you work. 

2* The fllfer may he reached from 
Ini Id* the engine compartment* de- 
pending on Its location on ihe engme II It's 
not accessible, you'll have lo gal beneath die 
car, Be careful thai you don't grab the lilter 
with your bare band. Since the engine was 
warmed up prior to draining [he oil. the filler 
will be hoi. 

3- Piece an oil -filter wrench around 
the filter. If you are just now purchasing a 
wrench, make sure (hat it's (he right size, be- 
cause not all wrenches fit atl filters. Be ready 

10 tell the salesman the year, make and mod 1 
el of your car end the Cubic-inch displace- 
ment ol the engine. You'll also need mis- in- 
formation |( you want to purchase the correct 
filter. 

4. Turn the wrench counterclock- 
wife* to remove the Alter* If Ihe filler is 
frozen to the engine, remove Ihe wrench and 
drive a chisel through (he filter canister, but 
watch out far not all mat may splatter. Then 
hil the chisel with a hammer to loosen the old 

011 (ilier 

9* If old geakvl material stick* to 
Ihe Alter test on the engine after you 
have removed and discarded ihe fitter, 
scrape Ihe seal clean and wipe il wilh a dry 
cfcrth. 

6- Weth your h*ndt p and then dip a fin- 
ger into some clean engine oil and lubricate 
the gaskel ol the new filter, Also lubricate the 
filter seal on the engine, Lubricalion assures 



Apply off fo ihe gwsJrei of a new fitter to 
secure s tight tit with ffw engine. 

thai you will have a secure lit between the 
two. 

T. Thread tha filter by hand onto 
tha *ngln*. Be carelui not lo cross or stnp 
threads on the filter When the gasket 
touches fh* filter seat On tha engine, hand- 
turn the filter another half lo three-quarter 
turn to secure it. 

In the past, manufacturers have warned 
not to lighten the filler with a wrench, be- 
cause (he filter may be difficult to remove 
next time you have lo replace II. Some now 
say lo use a wrench to assure a light, leak- 
proof seal. Take ihe moderate approach. 
Tighten the Inter by hand. Alter you have 
tilled the crankcase with oil. start the engine 
and check around Ihe iHtar lor teaks II you 
lied one. tighten the filter wilh Ihe wrench un- 
lil it stops PM 



Full -flow, Oil- fitter bypass vafves allow 
olf delivery, even ft the titter clogs. 



T he oil Near on your car Is probably a full- 
flew lilter. This means thai the oil pump 
delivers oil Through the filler betore oil is d*s- 
tribuied to the engine. 

However, In the evenl that extremely cold 
wealher causes Ihe filter to clog or Ihe oil to 
become too thick to Itow through the filter, a 
bypass valve will route oil around the filter 
element to the engine, This way, your engine 
will never starve tor oil. Oil delivered to the 
engine Ihrough Ihe bypass will, of course, 
contain abrasives and sludgy elements mat 
will accelerate angina wear. 

Fitters get clogged wilh sediment and par- 
ticles if they are kept in u&e loo long, There- 
lore. Il is important that you replace an oil fil- 
ter at the time intervals recommended In your 
owner's manual In many cases. Ihtg sched- 
ule trails for installing a new filter in a new car 
the firgi time ihe oil is drained and every sec- 
ond Oil Change thereafter. II ybu use The vehi- 
cle under severe conditions, such as pulling 
a trailer. extensive short-lrip driving, idling lor 
long periods, or driving In dusty areas, re- 
place the lilter each time you change Ihe 
□u. 

1 . Plan ■ drain pan undtr th* oil 



Turn the oil-titter mooch caunterctock- 
wit* to loosen end remove the titter. 
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There's a reason so many sports 
car enthusiasts who own a truck, own 
a Toyota SR -5 3 pon Truck It's more 
than just the presence of a 5-speed 
transmission, or bucket seats, Call it a 
feeling. the way everything 'works to- 
gether Because feel' is what sports 
cars, and the SR-5, are all about, 

You II know what we mean the 
moment you start the 2 2 liter engine. 



It pulls hard, yet (he 5-speed shifts 
into gear with a light, precise feet 
many genuine sports cars can't 
match 

The standard power assisted 
front disc brakes snug the SR-5 to a 
clean stop, but There's hardly a pip 
from the tight, all- welded cab. And 
the standard AM/FM stereo radio, 
(ult carpeting, and blacked-out 



instrument faces enhance the sporty 
atmosphere inside. 

Everything working in harmony— 
that's the feeling the Toyota SR-5 
S port Tru ck sha res wi ! h g ood sports 
cars PICKUP, VAN & 4WD Magazine 
got the lee ling They put it this way. 

this is how a small truck built by 
BMW would dnve and feet if BMW 
built small trucks 



THE SR-5 SPORT TRUCK. 
THE SPORTS CAR 
OF TRUCKS. 




3 . Sec vicing undercarriage 





!>TM- R IMG 



L liN K Au E 



nil NTS 



A typical manufacturer s diagram ot 
steering and suspension jjs above. For 
body lubrication, too cbart toafow. 



Uftetlft AN 13 LOWE ft 
CONTROL ARM 
BALL JOINTS 



U ndercarriage maintenance raters to lu- 
bricating Su&penftiQn ball |Oin(5 and 
steering linkage filings ni>j, if called lew. uni- 
versal joints and the clutch cross shaft, Con- 
sult the lubrication diagram lor your particular 

model {see sample, above). 

Some manufacturers pnni such a diagram 
in the car's servea manual vwhrle others pro- 
vide it as a separate service pamphlet, The 
diagram pinpoints lubrication fittings If it's 
not available, you will have to search for 
these linings. 

How often should a vehicle have a grease 
job? Consult the maintenance guide m your 
owner's manual. However, keep in mind that 
the interval given Is a minimum recommen- 
dation and assumes ideal driving conditions, 
If you drive frequently in cold, Show. rain, ex- 
trema heat or dusty areas, the car wilt benefit 
irom more trequeni lubrication 
You need a hand-operated grease gun, 
which should come with an extension adapt- 
er to permit easy access io lubricating lit' 
tings. Hewer grease guns accept cartridges 
of grease so that you don t have to pack t he 
gun with grease from a bulk container 
Generally! manufacturers recommend 
grease containing molybdenum disulphide 
{so-called ’moly" grsase) for ils tong-la stmg 
qualities, To provide even greater prelection, 
(he grease shoufd be water-resistant, 

Safi joints, sleeWitf link agm 

To properly lubricate ball joints and steer- 
ing linkage, do the following 



1. n*(M and t*cun*ly support tha 
trool of the 

2. Find graiu fitting* ond wipe 
th*m cl won. Some ball joints may have 
metal or rubber plugs rather than grease fit- 
tings. Remove plugs and Insert fittings. After 
greasing components, you can either leave 
fittings m place or reinstall plugs. 

3. Enpag* each groan fitting, In 
turn, with the flnau gun. Pump the 



Lubricating Point 


LubfUwnt 


Hood latch 


Pirsffln 


Hood hlngas 


OH 


Yam window earth 


OH 


Door -striker plate 


Grease 


Door latrti 


Pmllln 


Keyhole 


Graphite or lock wl 


Trunk lid hinges 


OH 


Trunk i*d took 


On 


Trunk kevhol* 


Graphite or nock o<] 


Door hops 


Paraffin 


Door hinge* 


Grease 


Front-aut akde rails 


Paraftin and oil 



handle slowly to apply grease. Slop lubricat- 
ing when the ball joinl is full: follow these 
tips: 

■ Belt jornte of American Motors and Ford 
cars should be lubricated untit the rubber 
boot ot the ball joint begins swelling. You can 
see Ihe swelling begin, or you can place your 
hand en the beet and stop lubricating when 



you feel the rubber bool sterling to swell. 

■ Ball Joints Of Chrysler and General Motors 
cars expel grease through blood holes at the 
base of the ball joint when the component 
has received ample grease. 

■ ft grease begins oozing between the tip or 
the grease gun and grease fitting ns you start 
to lubricate a joint, stop pumping the grease 
gun. The fitting is probably blocked and 
Should bo replaced. Trying io force grease 
into a blocked fitting writ only make a 
mass. 

Lubripat/ng universaf/ojftts 

Many U-Jomfs, as they are called, are 
sealed and can't be greased. If the joints on 
the driveahaft of your car do require lubrica- 
tion. pet the car on safety stands at each of its 
tour corners. Ptace the transmission in neu- 
leal and release the parking brake. This pro- 
cedure assumes that you can 't borrow the lift 
at a neighborhood service station for the few 
minutes it takes to do this job. 

Turn the dnveshafl by hand and find 
grease fittings Wipe fittings off, attach the 
grease gun and apply grease until lubricant 
Hows from the joint Then wipe off the excess 
lubricant 

Body lubrication 

L-ubncetihg body points is usually done 
when the undercarriage is greased. The 
chart {left) indicate* these toinjs and sug- 
gests the type of lubricant you should apply 
Io each. m 
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A for sight better- 
GE halogen headlights 




CE Power Plus™ halogens are a far sight better for night driving 
than ordinary headlights. Compared to conventional headlights, 
they have twice the candle power on high beam and can throw 

the light up to 25% fu rther down the road, 

GE halogens can cut through the dark 
and drizzle, take charge of the 
road and pull it 
into focus. 

GE halogen Ordinary 
headlight sealed beam 
headlight 

Install a pair of GE Power Plus 
halogen headlights today. 
They're a tar sight better for 
night driving. Available wherever 
quality auto products are sold. 

WE BRING GOOD THINGS TO LIFE. 




GENERAL 



ELECTRIC 






SAVE *35 00 * 
Over 50% 



S-K 21 pc. 1/4" Dr Socket Set 
#4921-80 

Only *34 es 



Indy 

Winners: 




Rick Wears— Jitn McGee- 
driver mechanic 

and 

American-made S-K Tools 

Chief mechanic Jim Me Geo says. 

"I used S-K Tools extensively In 
preparing eur winning car" 

Rtgni now lake advantage of l&nteehc 
savings on Ihis and other championship 
quality S-K Tools sols, They're available 
at aelo parts and hardware stores 

CHECK OUR GOLDEN WARRANTY 




HAwQ TOOL Division CHESSER ii40u9tFaE9. ftlC. 
32-0 L n Wolf Rd . Fr*r*lin Par*, NllnXi SCI 3 I 



ct&nw i«icciHE&&eftwousrftie3.»K: 

’Sdrtn gw m tM Mid gn *vggMlrt w (V>t« & 
mdi^feiuhl p#c*l 
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4. Lubricating 
wheel bearings 





COTTER 
PIN 



CREASE 
CAP 



castellated 
LOCK NgT 



WASHER 



ft the car has a rear differ- 
entiaf, service the front 
wheat twafjngs ft tf has a 
front (rartssxte, service 
the rear bearings. Follow 
manufacturers scheriute 
for the proper hearrng- 
packing frequency. 



1 NN 6 R 
fit A Pith 



CASTELLATED 
LOCKNUT 



COTTEH 
PIN 

! ADJUSTING 



seal 



i. Jack up th* car and support the 
end you're working on with jack stands. Re- 
move wheel covers 

a. Lit* chalk to acrlba a I In* trom the 
wheel onto the hub. il Ihe wheel has disc 
brakes. These marks will allow you lo pul the 
wheel back in place so wheel balance is 
maintained 

3. Loo a#n caliper retaining bolt*, >1 

the wheel has disc brakes, and remove the 
catiperfrom the disc’ support the caHpercn a 
suspension member to keep stress d!H the 
brake hose . 

4 , Ramsvt graai* cap. If a castellated 
locknut is on the spindle, lake il off. 

S t Straighten th* cottar pin, pull ft 
out and throw It away. Remove the wheal- 
bearing adjusting nut and washer. 

Important; Alt parts to be saved should be 
put on a sheet ot clean, llni-free paper. 

Si Grasp th* disc or tb* tin* of a 
wheel equipped with drum brakes. Free the 



outer wheel beari ng by pulling disc , or wheel' 
arid-lire assembly, toward you. and pushing 
back. Bearing wilt drop on spindle. 

7. flamova tha dlac or wh**l-*nd- 
tlra assambly and lay it lace up on clean 
paper. Insert a brass drill or softwood dowel 
into Ihe hub so il contacts the race o( the in- 
ner wheel bearing. The race Is the meial pan 
that surrounds the rollers. Tap tho mner bear- 
ing out ql the disc or wheel. The grease re- 
tainer (Seal) will also tall Tree Threw il away 
Remember which ■& the inner and which is 
the outer bearing 

8* Wash baarlnga In a gr*a>*-cut- 
tlng paivant, working solveni between 
rollers wilh a clean, soft- bristle paintbrush. 
Use trichloroethylene as ihe solvent II is not 
llammabie. tmporfaof; Handle a bearing by 
its race to avoid dirtying It. 

9. Riplict th* bearing If It I* dam* 
*g*d (cracked, chipped or blackened). It it 
Pocks okay, spin it siowty ho see If it retains 



•i 





Avoid contem/nat/ng a hearing by holding 
it by J'rs rn&iai outer adga. fh# rac#. 



smoothly Discard tha bearing it rollers lee! 
gnrty or bind as (hoy are related Don't worry, 
you can't uv&rfubticale & bearing |i a wheel- 
bearing packing tool is not available, pur on a 
parr ot clean rubber gloves and scoop wh#el- 
bearing grease Into your palm. Knead bear- 
ing Into grease, boating all surfaces. 

10- Clean the Jnalde of the disc or 
wheel hub with ihch broom yient) attar 
bearings are greased, Allow hub to dry; coat 
surface with ihin layer of bearing grease. 

11^ Turn the disc or whoel-essom* 
bly Iki down and pul ihe Inner bearing 
inside the hub. Place a new seal over the 
bearing. Using a greaso-s eai Installing tool or 
a soft brass drift , lap the soal into ils seat, 

1 2, Cleon the wheel spindle end lu- 
bricate ii with grease. Put the disc, or wheei- 




Removs fha inn*r bearing and the grease 
sea/ by tapping a soft drift with i ha firmer. 



end-tire assembly, peck on the aplndie. 

13. Place (ho cuter wheel bearing 

In the hub, and install the washer and 
wheel-bearing ad| listing nuit. 

1 4. Tighten the wheat-bearing id- 
jutting nut to manufacturer's specs with a 
igiqoe wrench as you spin the wheel. When 
the correct torque measurement is obtained, 
remove ihe wrench and see thal the wheel 
revolves frosty, II il dees not, back off the nut 
about one-half lurn, Test wheel spin again. 

15. Replace caste lie ted locknut, il 
thurn is one. Install new cotter pin, 

16. Reinstall the caliper ol a disc- 

brake unil, and reinstall the wheel (.line op 
wheel and hub chalk murks), PH 
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Great Reflections gives your car 



2020 SHME 



The eye chon soys 
il oil. 

Great Reflections 
car wo* gives you a 
shine so deep-down 
clear, you can actually 
read lire number 8 — 

the 20/20 line. And 
that's ihe Great 
Reflections 20/20 
shine. 



mamm 



Test il yourself. Any 
way you- look, at it, 
your car can be a per- 
fect vision with a 
Great Reflections 
shine. 

Buy Graor hUtt lnni now 
and gel S 1 50 refund 
from Du Ponl. 



GUAM ANTIC: C*IAT A i FACTIONS CAt WAX .. QuarDnfe*d to deliw* o *p«.HMjlur Jw H you at* t.gi wwnfwd 
r*Mn lh* uiiuuk. 1 po-liqvn to the tto PtnU CsHT.fw«iy 0 A?31i. WijinirHjtan, p r to--on» I MM. lor ij ri-Fur-d ol j**of orluol 

prufilhoui pr-.EiyuJ pulMtfa 
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Dress up.- 
Clean hp.. 
Tune up. . 





ENGINE 




5. Adjusting valve 



£ 



to sel valve clearance on GM 
OfiC engine. use an Allen 
wfench 10 tutn adjusting nut 
on (he f appef. The teeter de- 
termines when correct clear- 
ance in reached. 



T he values in most U.S. -built cars don't 
ha ^ to l » adjusted, since valve ctear- 
! a nee from the seal is mai retained by Hydraulic 
valve Utters, An exception is Ihe EOOO-Oc 
Ford engine in the Firnc and Mustang ll and 
Mercury Bobcat and Capri. 

These valves are controlled by an over- 
head cam |ohc). Cam lobes ot the camshaft 
press against fingers which, in lum, press 
against valva springs. The gaps between Ihe 
cams and fingers should be measured and 
adjusted, it necessary, every 12 months or 
12.000 miles, whichever comes lirsl 
Another excejjtioo to the use ot hydrauli- 
cally activated vafves <s (he four-cylinder on- 
i gine used m Chevrolet Vega and Monza and 
Pontiac Astre-and Sunblrd from 1 971 through 
1975, 

The gap between ihe cams of the cam* 
shah and lappets should be measured and 
adjusted, if necessary, every 24 months or 
30,000 miles 

There are other cars, mostly imported, teal 
use adjustable valves. Although the task is 
done similarly on loretgn oars, valve-clear- 
ance specificafiens dnffer from engine to en- 
gine. So consult the manufacturer's service 
data. 

ford valve adjustment 

1 » Htmvvv the mlr c Is nn«r, Labe l the 
sparkplug cables so thal you can reattach 
them to the correct plugs when finished. Re- 
move the cables from sparkplugs and then 
remove the sparkplugs. 

2. Remove v#!w-covwr bolls and lih 
(he valve cover off the engine, being careful 
that dm doesn’t fail into Ihe engine Discard 
the valve-cover gaskol. Use a new one Note 
that there are eight cams Each one serves a 
valve, and each cam finger has an adjusting 
hut. 



3d Put th* transmission In hilfthal 

and attach a large wrench to ihe nut in ihe 
eerier ol ihe crankshaft pulley Turn The nut 
clockwise so that the pulley rotates clockwise 
until ihe lobe (high spol) of the Mo. i cam is 
straight down, pressing on ihe cam finger. 
This compresses the Mo 1 va*ve spring 
4d msangag* the cent retaining 
springe from ihe grooves of cam fingers 
No, 6 and 7 using needle- nose pliers. The 
springs must be free of the lingers 
5. >1 1 Am * Iwltr gang* of correct size 
between cam No 6 and cam finger No 6. 
and then between cam No- 7 and cam finger 
No 7. The feeler gauge should fit without 
force. IF it doesn't (gap lends to decrease as 
valve parts wear), an adjustment is neces- 
sary. Valve adtustment for this engine should 
be done in Ihe following sequence: 



Dtprtit vtlvt 
(*w Stop t> 

No. II 
No 2 
Nq 3 
Mo 6 



Mto-aaure and adjust, If 
rwcHiiry, gap of cams 

and 7” 

3' and 3" 

2 - and 5" 

4" and 1" 



■To POOS in "TQ 0.Q1Q In. 



&. Loosen ihe locknut to make an 
adjustment Then lurn |he adjusting nut unfit 
you can fit the specified size teeler gauge 
between the cam and cam finger. Turning the 
adjusting nut clockwise increases gap. coun- 
terclockwise decreases gap. The adiustmenl 
Is correct when the gauge jus! fits the space 
and offers slighf resistance as you move il in 
and oul. 

7- Tlghtstt the locknut. Recheck the 
adjuslment and pul the reiaming spring back 
in The groove on (he cam linger Check Ihe 
Other adjustments 

6- Install a nsw g a skat and replace 
iho cam cover when you have finished Ro- 
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clearance 



place the two Iron! bolls first, than replace 
rear bolts. Tighten bolls securely. 

CM valve adjustment 

t. Ramowt th* alt cl*ftn*r, aparti* 
plug cabl** and sparkplug*. 

2 . Mtfliov* thf v*lv*««ov*r boll* 

and th* valva covtr< Discard old gasket. 

3. Place the tr»nsmJ**l*n In neu- 
tral and engage, the crankshaft-pulley mit 
with a large wrench. Turn the crankshaft pul* 
ley clockwise until the timing mark is at the 
midway point of the timing scale. 

4, Mtnurt th* gap IwtwHn the 
cam* and tappati ol No 1,2,3 and $ 
cams, The gap at No. 1 and 3 should be be- 
tween 0. 0 1 2 and 0.0 1 S inch The gap at No, £ 
and S should be between 0.0 £7 and 0.033 
Inch. With this engine, gap increases as 
valve parts wear. 

9, Rotatt th* t*pp*t until th* *d' 
Justing screw com** Into view, if the 

adfustmeni doesn't fell within specified 




GAUGE Hr TWEEN 
CAM LOUF AND 
CAM IlNGFtt 



r HUNT OF 
I fjr.i ni 



CAV-i n irtrn e h i n 

fKflM F»£1N1 TCI H Al"* 



ih r 

j vAivr 



LOCKNUT FI Not ir 



SPAfiF, SPUlV,, 

I'ltlfi fit T Al NINO 



TIMING HILT 




CAMShAM tappet 



Ford oftc engfne (top) uses cam finger be- 
tween lob* and valve stem, GAf (above) 
umi tapper between fob* and vain . 

bound s in sert a Vij -inch Allen wrench i nto tho 
iidjustlng screw and select a feeler gauge 
that will lot you turn the screw at least one 
complete revolution More revolutions are 
acceptable; loss (ban one Is not. With the 
fooler gauge in place, lurn the sdjuslmg 
screw clockwise to increase gap. 

6. Hoi* to th* cr*nk*haft pulley 
1 80* whan you are done increasing Ihe gaps 
at cams No. t, 2, 3 and 6. The timing mark 
should be in a position opposite Ihe timing 
scale. Now measure aod adjust cams No. 4, 
5, 7 and 8 Cams No, 4 end 7 should maa- 
sura between 0 0 t 2 and 0.0 1 8 Inch, and 
cams No. 5 and 8 should measure between 
0.037 anp 0.033 Inch, 

0. H*fH th* vahn c*v*r< IW 
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GAS SAVERS 

Cars -True hs -Va ns 



ELECTRONIC WATER INJECTION 
system *Endi spa^k knock 

"Install yourvitf 
I » Allow ttie uj# Of i 
low Oetan-a. more 
-It inexOemiw* gas. 

+HePes cool engine. 
NOW $79 US 
4.C.B £yl. 

' QUAftTZ halogen fog & 

□ RIVING EIGHTS 

n«cL, A-nb#r m i'lur Itmrnn* Be-julti 
A H*ct. AnMl (HlKk null 1 

now tie.ts ■*. 

Lltfhi; cowers 4 Z.S 5 ti. 





MORE gas SAvERSt! 

Electronic Ignition conversion Kit 
6,B CVl E*WPf Mopif 
Cfuln Control Unit 
Air Con a, C^t-out (tuts off A/C 
d ur l n a Ketlirition) 4,6, & Bey I . 
CM HE! Advance Curve KH 
Advance curve Kit (soring ONLY f 
Fard.GM r Mcpur 
LED Digital Clock 



$39.9 1 

tn.ss 

$ 6.95 
S 7.9S 

Our Catalog tp-ieltliils In many On Saver A 
Do-lt-Yournll items. Performance part* Tor 
your Car-Truck or Van. 



AUT? 



■MaHOrtiap Dmiion 

PCI Mvm ITKFWJfl 
■CulOlk. tH4f 



# 



*=**■ 1*> 

mcninim uul omc* oklt 

*l« - HUM [MH« mom WRU |1U1 W-Mli I 

T* n..*.. LM 1-dtrtHv, win, dn>„ MpMt ITS-'*w,|-i iwifriir n [■ lj 



SEE YOUR DEALER TODAY 



DS MWQ THE ORIGINAL . 



‘FirestiK’ 

"THE FUEL-SEEKER" 

DQN“T TAKE NO FOR AN ANSWER FI 
THE #1 WIRE-WOUND AND HOST 
COPIED ANTENNA IN THE WORLD F 



CB 



Aniarmji ard aocea«nfi*i For marin# RV 
Iruck jiiJln van and nnln'cynli*-', i»lr 
5IY COLORS 
Ciml Spun-GoWt. 

S-ivflr L'icay Bto, Wed and WI*W 




WflK#i Iff 0* Nrw fan 

SMOKEV * ruf DlT II 
stiffs HIRT FtEYMOLOS 
aitd'FkiitUj' Mltanni 

1 - 

a TOUCH Of CLASS' 



Trestr 

WTHfll 




SEND FOR FREE CATAUfLi 



AittftU Cue pie | 

WH Efr»l ASamvPnCTKNK A7 &KKH 



Nam* 

Sir** 

City 

Sivle 



Zip 

Stnring Ihi CB and 
CofnniunicHHHii Hirhm Since Iffl? 



5-YEAR REPLACEMENT WARRANTY 




6. Testing cylinder 
compression 




T he compression and vacuum tests, are 
diagnostic procedures lor determining 
engine condition. The compression test de- 
termines whether pislortmng, valve or cylin- 
der-chamber wear have progressed to a 
point where sea li ng qualifies have been ham ■ 
pored, permitting less ol compression, n 
compression is lost, engine perlormancs suf- 
fers. Most notably, there is a loss ol power. 

The compression lester (gauge) needed lo 
do this jab is available in two lorms: push-m 
and scnew-ln. The push-in type, which gener- 
ally coals loss lhan the screw -in typo, has to 
be held in place with both hands. This doesn't 
allow you to use a romoio-conlrol starter 
switch for cranking the engine; someone has 
lo be available to turn the ignition inside the 
car. It ihe push-m compression gauge is not 
held firmly, there is a loss of pressure from 
around the gauge nozzle, which produces an 
erroneous reading The screw- m compres- 
sion gauge allows you to avoid this prob- 
lem. 

1. Chech that battery vallag* la 
within acceptable bound* and |hat en- 
gine oil is al the full mark on iho dipstick, 
Warm op engine Then lurn If off. 

i- Ramovv sparkplug*. 

3. Ground tha Ifnitlon lyttam to 

avoid possible damage thal cranking might 
cause. For bH sysiems other ihen the Gener- 
al Motors High Energy Ignition (HEI), remove 
tha high voltage cable from either if® ooil 
tower or ihe center tower of the distributor. 
Using a jumper wire wilh alligator dips sol- 
dered to oach end, connect one clip to the 
metal terminal cl (he high-voltage cable, 
Connect the other dip to a clean metal spol 
on ihe engine, such as a bottheed or the ni- 
temalor bracket. 

If the car =s equipped with the H£t system, 



dfsconnecl the main harness connector from 
the distributor cap to prevent damage 

4 , B* certain the chofca plat# lm 
wide open when the engine is warmed op. 
To make sure, remove the carburetor air 
cleaner. Then wedge the carburalor Ihrottle 
pfftta(s) in the wide-open posilion. To do this: 

■ Have an assistanl sit in the car io hold the 
accelerator pedal lo ihe floor. 

■ Or L rotate the throttle lever on the carbu- 
retor and tie it back with wire. 

m Or, cut a length ol wood to jam between 
lha Iron' seal ol the car and; Ihe acceisralor 
pedal so the pedal is pushed to the floor, 

5 . Connect th* »mo 1 #-cantr«l 
ilirtfr twitch, if you are using one, ac- 
cording to its instructions. Before using it, 
turn the ignition switch fo on to avoid damage 
to ignition switch grounding circuit. 

V- |n«,«rt th* ccmpraifton gauge 
into a ■ park plug port and crank the en- 
gine until the gauge records the highest com- 
pression, &e sure Ihe engine makes at least 
Four revolutions. Do the same For all other cyl- 
inders. recording each compression mark. 

Analyzing readings 

Readings should be fairly uniform and 
none should be lower lhan 100 pounds per 
square inch (p.sl). Manufacturers hava es- 
tablished compression specifications thal 
should be consulted il any readings are no! 
uniform. Generally, American Motors and 
General Molars state that a 20 p.s.i vu nation 
between the highest- and lowest -reading cyl- 
inders is acceptable. Chrysler cells lor & per- 
missible variation between Ihe highest- and 
lowest- reading cylinders of no more lhan 40 
p.s.i Ford says the variation musl be wilhin 
75 percent, Thus, if the highest-reading cyl 
mdar ol a Ford engine is 150 p.s.i.. lowest- 
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reading should not be lower than 113 p.s.i 

11 compression readings vary ioo much, or 
are too low, determine which pens are caus- 
ing (he problem as follows: 

f . Squirt vug In* oil Into tho eng in* 
through the spericpfug port*. 

2. Retest compression* 

3. it ra-edbige Improve, piston rings 
are probably worn, although cylinder walls 




PUSH-lM 
COM PR ESS (ON 
GAUGE 



A screw-in compres- 
sion gauge It more 
expensive then Ihe 
puf/i'lrr type, but It 
also more accurate 
and easier fo uie. 




GROUNDED 



D<STR laUTOR 



■COH 



J cranking origin* fo 

^ test tor c ompressfon, ground 

coll ceblfl to motml engine 
perl. On HBt drtftt, dtscon- 
nec( distributor harness. 

also might bo responsible for faulty compres- 
sion. IF readings don't improve, valves prob- 
ably aren't sealing properly. 

Hate; H compression is low between adja- 
cent cylinders, the cyliodenhead gasket be- 
tween the two mey be damaged 
You may Itnd tha( readings show too much 
compression — in excess ol the manulaclur- 
or's maximum specification, ‘Excessive com- 
pression shows carbon buildup leading la 
hard starting when engine is warm. W 




Gojo Hand Cleaner 
Working Hands’ No. 1 Choice 



Do-it-yourselfers* and professional mechanics, are 
making a Go-Jo clean-up the last step in any job, 
Whether it's grease* grime, oil, tar, putty . . . Go-Jo 
gets hands really clean, fast and easy— with 
or without water. And Go-Jo con- 
tains lanolin to condition hands 
while it cleans. Go-Jo , , . the 
world s No. I seller * * , for 
over thirty years. Because 
^ ™ working hands need a hand 

cleaner that works. 



©V^S 



Go-Jo is available in our 
regular formula or with 
Fine t fat tan Pumice for 
deep scrubbing strength. 



GOJO 

INMJSTB1IS 




Enjoy Fireplace 
Beauty 
PLUS Both 
Highest 
Heat Output 
and 



Efficiency! 



Unique dewjrv of THE RMOGRATE ■ Froo-StniXfing 
fireplace ‘Stove produces more Nsai ftl NpQN- fltfi- 
ewncy than any atwo (55.O0C BTU'hr e< 2% 
wNioencyJ Myoub^lOMwoofl while onioying 
qlass door etegancsi 

F<at FREE IntarmaHon. tiftt* Tfttvnwgratt Ent. h? 

o*pt «4i*q« r.o. bkm *3031 at. Pvui un uim 

Or CALL TOLL FREE: IKSMII! 



SANDING 

BELTS 
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... i.rt 
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it; 

B 93 
BIB 



til, ttt. 



4dl^ s 
4LH Ml 
W7 P*rt*f P;iM* 
4'.>*ai fill, Tfew 
4 i 9 B Himmiiat 

*r» lay i* aii«i 



P*r Du. 
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9 — OllWt illrii inllkkl* at ln«Fii utlrf+P— rt**M Im-jIh. 
I*i^.y r'l; F« BHUfi ini hiarillKf. tiind rtHl 
?r ***** •artM', NVA F*L Mi T*N, 

JACKSON TOOL CORF., DEFT. MSO 
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Q H J A PRA cmoimd 




'fear ’round. All around. 




Our smoolh-ridtng Quadra radial Is the quiet tire that keeps you rolling 
in any weather, anywhere. The lire lor ordinary and extraordinary 
driving conditions. 

Daylon radial technology takes the Quadra a lew extra miles in gas 
savings, too * And even greater luel economy is possible because 
Quadra is manufactured to p- metric specifications. P- metric sizing is a 
new engineering concept which allows Quadra to be inflated to 35 
pounds of air pressure. This means the tire rolls easier Less power is 
drained from the engine. And the less power consumed, the greater 
your gas mileage. 

The affordable, ail- weather Quadra radial with the 3Q.00Q mile lim- 
ited warranty. Because economy and quality never go out of style 

Check the yellow pages lor the Dayton dealer nearest you. 



’WhitJ's oompaitd 10 our fc>Mt UfS. 5** tonal TMt 9M-TT. DotaUi on PSqnwfl The Oaylcn Tire A Rubber Co. 

I r-J-JllLin ptarn, nMcU Wolyhl and dflvtftfl conditio m direct Itu* mtwg* and of any tu* Dayton, Ohio 4S4Q] 
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ENGINE 




7 . Testing vacuum 




WHAT A VACUUM GAUGE TELLS 



Htadlnf 

»•»?■ -nwdy bi <&r*a 

*l wm drop* 1 Hi Or owt, 
rwlym? la rttrmiJ. drops, MC 

N dlrf * vitnftlM ijrfiMiwdfy 

NoikS* r-|r?udv Hi 3 H> B til. 
&*l0* n»jrm u 

wnvorn DW 5 >n 

<1(1(1 

1*6*0# drDM la Z*no *5 fln. 
flint apwd incr»«s*» 

L<M. B Hasty ructtng 

Ufwdta pjlialnr, urrtvcpnlv 

RfljirJfig twfcrw fi HI Of Hg 



lni*rf>r*t(rilgn 

Enjinif rutting po'Vrc"- 
* 

ImakB WiN* rn^urtr: 

lien 

Lacking Nhfldl gmk *1 

Mikd 4ik 

CitHji«toi 9 <t|Lillm*rH. 



Cioopad ttfHufi iy* 
Urn, a icifdk *Mal-OOT- 
iFDf V*1*Q 

IncoFTBd ignition or 
valvfl wing. 

Bad VllYfll. »jm nnpf , 
dlfmagm] pHttjn * 
btawn nud ga4*.« 

E^gln* HxrvxttBion 
k». «ncorr«cl vu K* tun- 
ing V wHCUum ifl.nl- 



Corrnecf vacuum gsugo to any vac- 
uum source, either on manifold or 
carburetor. Remove filter and hous- 
ing for best vacuum gauge reading. 



W tien used properly, a vacuum gauge re- 
veals a graai deal about ihe way an 
engine is functioning. 

If an engine is running property. the vacu- 
um-gauge needle will hold steady al between 
14 and 22 inches of mercury, You should 
check service literature to determine i he cor- 
rect vacuum -gauge leading for your engine, 
since Ibere are variations from engine to en- 
gine and other factors that affect a reading, 
such as altitude For each toOO feel eleva- 
tion above sea level at which a vacuum 
gauge is used, the vacuum reading is tow- 
ered by one inch of mercury. 

It's important lo note the vacuum-gauge 
reading, but you should also be aware of the 
action or the vacuum-gauge needle. A nee- 
dle that vibrates, finals or drops suddenly in- 
dicates (he engine is maffunciionmg- 
1 * Warm up (he engine, see that the 
battery is charged and make sure lbe engine 
is filled with the specified quantity of on. 

2. Connect the vacuum gouge to a 
source of inteke-manitoid vacuum, ir there <s 
no vacuum port on the angina, connect the 
gauge to Ite port ai ihe base of the carbure- 
tor to which the choke vacuum break con- 
nects. 

Another spot to conned the gauge is the 
port at the base of (be carburetor for the hose 
Irom th@ vacuum motor cl the ihermostalic 
air cleaner. 



3, Run the engine, noting the action of 
the vacuum-gauge needle. One of the read- 
ings on the chart (below) will apply to your 
situation 

4. Shut off the engine end ground 
the Ignition iyitem as you did to make 

the compression tost (sod Testing Cylinder 
Compression, page 158)- 




DISCONNECT 

SOLENOID 



Disconnect the wire feed of fdfe-sfop 
sate now before testing engine vacuum. 



THROTTLE 

LINKAGE 



IDLE STOP 
SOLENOID 



A. Disconnect the electric lend 

wire lo the idle-stop solenoid to dose the 
carburetor throttle valvefs). 

if the carburetor doesn't have an idie-stop 
solenoid, turn the idle -speed adjustment 
screw counterclockwise until the throttle 
velvet s) is completely closed. Count the 
number of turns so that you can return (he 
idle-speed adjustment screw lo its original 
positron later. The throttle valva(s) must be 
closed to avoid an inaccurate vacuum-gauge 
indication, 

A, Remove the PC V valv* from its 
seat, As someone in the car cranks the an- 
ginG, hod your thumb over the end of the 
positive crankcase ventilation {PCV) valve to 
prevent a toss of vacuum and note the action 
of the vacuum-gauge needle. If your reading 
appears on (he chert below, you have uncov- 
ered a problem that should be repaired as 
soon as possible Vtt 




throttle 



LEVER 

Turn curb id 1m screw counterclockwise 
until throttle velwe la fully closed. 
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The two things 
you want from your motor oil 

are both in 

Texaco's Havollne Supreme. 




Indy 500 race car driver Janet Guthrie 
knows that, today, drivers like you want 
more than a motor oil that Just protects 
your engine. 

you're also looking for a fuel economy 
tested oil. That's why Janet recommends 
that you use Havoline supreme. Texaco^ 
Havollne Supreme Is the 10W-40 motor oil 
with a special friction fighter that's been 
proven in fuel economy tests, in fact, exten- 
sive tests showed that two leading 10W-40 
motor oils advertising "extra gasoline 
mileage" couldn't beat Havoline Supreme. 

What's more, In over a million miles of 
rugged state trooper testing, it delivered 
proven engine protection, too. Up-front 
protection backed by unbeaten mileage- 
two supreme reasons 
why you should change 
to Havoline Supreme. 



[TEXACO 



Trust your car to the products with the Star 




8. Replacing gaskets 



VALVE 

OGVEfl 




remove: and ma«k 

SPARKPLUG CABLES 



\ 

01 L. PAN 



Before removing valve cover, disconnect and mark the sparkplug cab lea. Depending on 
the model, you might have to remove a chassis cross rnemter ra drop the oltpan. 



M ost angina oil leans come from arouml 
(he oil filler, odu&n or valve oover[s). 
Oil) leaks from around me filter are discussed 
m Replacing an Oil Filter (see page 150}. 

Oil will leak from around the culpa n and 
valve cover if retarding oolis loosen or gas* 
kets deteriorate Rarely, a sharp objocl may 
puncture me pen. causing a leak 
Lei & assume thai tightening bolls has not 
slopped a leak Remove the oilpan or valve 
cover to replace gaskets (or to replace Ihe 
on pan |1 (i is damaged} 

Oitpan gasket 

1. Rfllit tli* ear and make sure n is 
adequately supported Do not work under a 
car held up by bumper iacfcs alone. Use jack 
stands Dr work wil'd all lour wheels on ihe 
ground 

a. drain th* oil. 

3, R»mou* ollpan bolt*. Use a putty 
knife as a wedge, if necessary, lo pry the pan 
loose Irom the engine, and drop the pan 
4. Clean th* put. Now is a good time 
to examine tha bottom of ihe pan for foreign 
matter, such as metal tilings which may indi- 
cate engine damage. 

9. Scrip# off old material 

from ihe lip oi ihe pan and from the engine 
block, The pan and block must be clean 
IS. Cluck to ta# if bolt Kola* ar* 
deformed* If Ihay are, Ihey wilt allow oil to 
leak, So replace Ihe pan 
Note Oilpans are usually Sealed lo the 
block wflh a cork gasket. Some laie-modei 



cars use a liquid silicone sealer. Use either 
method 

7. Get th* correct replacement — 

one that fits Ihe pan — ir you're using a cork 
gasket Apply a dab of rubber adhesive seal- 
ant lo each comer ofthe gasket and place me 
gasket on ihe ftp of ihe pan. The adhesive 
sealant keeps the gasket in place as ihe pan 
i& put agamsl the block and ihe baits are 
lightened, 

8. Apply a bead of ail loon* m*al*r 

about '-in -inch wide around Ihe pan or engine 
block (not both) Make sure ids seller is the 
eorreci hind (or oiipans — able to wiihstand 
heat The sealer must bo applied inboard of 
Ihe Pott holes and not plug ihem lifi Ihe pan 
into place 

8. Install and tighten bolts evenly. 

Do not overtighten. You may warp Ihe pan, 




To fix a warped valve cover, piece it on lev- 
el surface and tep edge with a hammer. 



1 0. Fill tha pm n with oil and chock for 
leaks, if you find a leak, tighten bolts uniil ihe 
leak stops. 

Valve -cover gas licet 
t. Remove the oil dipstick and, if 
necessary, remove the sparkplug-cable sup- 
port bracket after disconnecting cables. II 
you disconnect cables from sparkplugs, bo 
sure to ia entity each lor the plug it serves 
2* Disconnect and remove hoses* 
linos or pads lying over or in lino valve cover. 

Old 




UN INBOARD 
Sice. Of uolT hole 

Scrape off old gtettel with a puffy knife; 

clean surface of Ihe oStpan with a aotvant 

Such as the positive crankcase wnlilaliqn 
(PCV) valve. 

3. Remove valv*- cover retaining 
bolts* 

4. Strike the base of tha cover 

gently with a hammer lo break the cover 
Irae Lift off in# cover. 

8. Scrape old gasket material 
from th* lip of th* valve cover and 

from ihe engine Check the cover for dam- 
age, especially (or deformed bolt holes, Re- 
place a damaged cover 
Note: Generally, valve-cover gaskets are 
cork, but iaie-modei cars use a gel gasnei. 
You may use eilder 

B- Apply gasket adhesive Sealer 
around the lip of th* cover If you use a 

cork gasket Don't use too much and don t 
block bolt holes. Place the new gasket so 
holes Imo up with boh holes m Ihe cover See 
in a I the locati ng I ab , il ihoro is one , i s sal i nto 
ihe locaiing-tab notch, Set Ihe cover. 

7.. Apply a bead of gal, if you use a ge l 
gasket, aboul e-inch wide around the lipol 
(he cover, inboard qI boll hales. Make sure 
gel doesn't block holes. Replace cover. 

8, Tighten baits until they ar* 
snug. Then, give them an additional one- 
hatt turn. After you are done, start the engin# 
and check for leeks , Wi 
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N ow sparkplugs and an ignrtipn limed [p 
perfection make for sups* engine oper- 
ation. However, between an Igniiksn system 
and spa r kplugs are the cnblcs. and unless 
these are in good shape, the best ignition 
system and plugs in the world will be use- 
less. 

Damaged cables are one of the main rea- 
sons tor inadequate delivery ol current to the 
sparkplugs. This can cause engine misfire, 
and an mcrease in fuel consumption and 
amissions. II may also resvll In an engine not 
starting al all. 

Cables am subjected to high voltage and 
high temperature. They don't last lorsver. Tp 
find out how the cables in your car are doing, 
inspect them visually and perform current* 
leakage and resistance tests. 

Discard cables that doo'l pass an oxaml- 
nalion and tests However, just because 
some cables Fail, ell cables don't have to be 
replaced, Keep those that pass Eests in ser* 
vice, but be aware of the fact that they're old- 
er. You should, therefore, test them more 
often 




5G&fWtJ*1V€A 
PASSING OVER 
LENGTH OP 
CABLE 



WIRE 

attached 

FROM 

SCFltWDRIVEfl 
TO METAL 
ENGINE 
PART 



cot L TD- 

DISTRIBUTOR 

CABLE 



To test for leakage, at- 
tach S wire between 
screwdriver and metal 
engine part. Start the 
engine and dt scon 
nect one cable at a 
time. Pass the screw- 
driver over length of 
cable, tt s park s hqrrftf 
jump frow the cable to 
screwdriver, cable is 
broken intem&Hy and 
should be replaced, 



HOOT 

REMOVED 

from plug 



CHECK FOR LOOSE 
OR CORRODED-.. 
TERMINALS, 
CRACKED OP 
FflAVEO CABLES 







Diriii^r, P|r*.fi HfrnnJlfi CDrponMOT | 

Snalian. pannactlcvr W*9* 

Src-nf ii [winfini] | #a/ii morr Mfi I d*"- aUon | 
gn It g m- rrgr snfl | c.p<i 1 1 



MODEL 

SM 

□ 



MOUEL 

V19 

□ 



MODEL 

HO 
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I *QDfitS£. 
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I 
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ST*rs 



ZIP 





Enjoy the advantages of 
electric controlled scanning 



Power Scanning Eliminates Blind Spots 



809 

trudtfrran 



At last . . . simple, practical economicaJ 
electric remote control mirrors, Eliminate 
blind spots at a flick of a switch. Electric 
scanning makes safer rear vision a real it y. 
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Leakage test 

1, Hark each with Its f»- 

tpvctlv* cylinder number 1 . Cables 
must t» ivoonneded to the correct cylinders 
to ovoid possible sngirw damage., 

i, Disconnect cables at spark- 
plugs with cabig pi ion. H sparkplug-ca- 
ble pliers are not avaifabfo. grasp the cable 
bool and twist a back end forth, pulling tt free. 
Cauhon Do not pull the cable Pulling at I he 
cable will break the wires inside, 

3, Band nch c a bla bach and forth 
over its length, looking for cracks, burned ar- 
eas and brrttleness. Replace a cable that fails 
to pass inspection Replace the cable it one 
of the boots is damaged. If the eeble is okay, 
wipe it off with a rag to remove oil, grease and 
olher dirt, and reconnect it 

import&nt; Don't forget to in&peci the cable 
from the center tower of lt»e distributor to the 
ignition-coil lower— probably Ihe most im- 
portant cable of all If any of Ihe other cables 
fail. Ihe engine will misfire, but it will run If the 
distributor-la-coil cable fails, the engine won t 
run at all. 

4, Reconnect all cable*. Connect 
one end of a pumper wire to a screwdriver, 
Connect the Oliver end oi the jumper wire to a 
mala! part of the engine Elan the engine 

Now, remove one cable Irom a sparkplug 
and pass The tip of the sc rowdnvor along the 
full length of the cable , from boot at the spark- 



plug lo boot at the distributor. Hold ihe lip of 
ihe screwdriver about Va mch from the cable. 
II a spark jumps Irom the cabte to (he screw- 
driver, Ihe re's a break in ihe cable. Replace 
the cable. If the cable passes (he lest, recon- 
nect it. Following Ibis procedure, test Ihe rest 
of the cables. 

5, Leave th* fait iparkplug you 
tooted disconnected, and pass the 
screwdriver over the ignition coit-lo-dislribu- 
lcr cable. IF you disconnected this cable lor 
testing, ihe engdne would stop running and 
you wouldn't be able to do the tosl, Leaving a 
sparkplug cable disconnected sets up 
enough resistance in Ihe ignition system to 
shod circuit the current passing through Ihe 
ignition cotl-to-dislribulor cable if it was dam- 
aged 

6. Tum off the pngtn^. Remove one 
sparkplug cable and measure it with a ruler 
Connect an ohmmeter between the iwo ends 
oi Ihe cable, making sure Ehal contact be- 
tween ohmmeter probes and cable terminals 
is secure. If the cable ts less than 25 inches 
long, the ohmmeter shou&d not register more 
than 30,000 ohms. If the reading is greater 
than this, the insistence- is excessive and you 
should replace (he cable. If Ihe cable mea- 
sures £5 inches Or longer, the ohmrneter 
should not show a reading of more than 
50,000 ohms. 

Caufjpn- In reconnecting cables io spark- 




M a eafife it under 25 inches fortg, ffW re- 
sistance should be below 30,000 ohms. 



plugs, distributor and ignition coil, make sure 
ihe connections are light. If not, the current 
will arc and burn terminals To connect ca- 
bles to Ihe distributor end coir tower, squeeze 
boots as you push and twist the terminals mlo 
pFace Squeezing boots releases trapped 
air, m 





MCUUM (jMKU- PlmVHi I c«ittmjf*ni. ™>- 
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, . .and put them to work in your car 

Nothing boosts your mileage like keeping your car in peak mechani- 
cal condition- And that's what VDO gauges are alt about. 

They monitor your engine and electrical system to provide an early 
aJert to developing problems. They help maximize your power 
, , . simplify and reduce maintenance , . .and most important, they 
help squeeze bonus mileage from every drop of fud. 

The vacuum gauge and tachometer pictured here are two of the most 
important VDO fuel savers. 

VDG gauges are saving fuel for the world's classic cars: Mercedes, 
Porsche, BMW. Let them do the same for yours, Available in three 
different styles ... at sports car supply stores. For free 1 6- page catalog 
write VDO-AROO, 980 Brooke Rd„ Winchester, VA 22601 . 

VDO — Instrumentation for the serious motorist 

IS] VDO AUTOMOTIVE INSTRUMENTS 

Winchester, VA 22601 
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VDO AUTOMOTIVE INSTRUMENTS 

VDO-AROO Instruimeinis Inc. 

960 Brooke Rd„ Winchester VA 22601 
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GLUE 



Around sharp curves. Over rough 
roads or countryside At higher 
speeds. KYS’s Gas-a-just shocks 
give you superb control that's just 
not possible with ordinary shocks. 

Now? Their patented large diam- 
eter design uses pressurized nitro- 
gen gas and att-weather fluid to 
create an automatically adjusting, 
double action shock that won't fade 
Or suffer lag control. So you won't 
suffer unnecessary bounce, sway 
or poor cornering 

KYS's Gas-a-just shocks. For oar 
owners who not only appreciate 
perlgrmgnce, bp| demand It. Find 
them where you buy parts, available 
to fit most cars, light trucks and 
vans 

They'll keep you glued to the 
road. 

Write tor frSfl drpchum.- 

i: vis 

KYB Corporation of America 
207 Elsenhower Lane South 
Lombard, Illinois 60143 

B trill ond*r Hctnu a I Or. dcC arbor* •yitfrm, 




IO. Servicing 




U£E CORRECT 
SPARK PLUG 
SOCKET 



FBQ*1 SPARKPLUG 
PORT 

Before sparkplug removal, use com- 
pressed sir to blow sway djrf from plug 
port. Uwm proper socket Id remove plug. 



ood sparkplugs are the key to good on- 
gine performance end mileage. They 
are also a valuable diagnostic tool. They can 
reveal the existence of an engine problem 
and cure n before it becomes critical 1 . To ser- 
vice sparkplugs, follow Ibis procedure: 

1 * Label sparkplug cable a so cables 
can be reconnected to Iheir respective plugs. 
Use masking tape or dip-type clothes pins 
tor labeling. Also, label each plug as you re- 
move It from Ihe engine. Cables must be re* 
connected lo their correct cylinders to avert 
possible engine damage. Identifying spark- 
plugs allows you lb diagnose cylinder perfor- 
mance through sparkplug appearance. 

2. Loosen plug* using « ratehtt 
w ranch and a properly sized sparkplug 
socket. 

Important: First, just loosen plugs, Do not 
remove them (rum Ihe engine 

3. Slow dirt from around the 

ipiikplugi to make sure no particles fall 
Inside the engine. Use a can of compressed 
air for best results 

L Riihpv* tb* plug*. 

B, Examine each sperfcplug. Listed 
at the and df this section are sparkplug 
oortdrtiofi'5 that indicate how your engine Is 
operating. 

ft. It sparkplugs can b* reused, 
wash them in solvent, using a slilt brisfie 
brush. Don't use a wire brush. It will damage 
elodfodes and the Insulaior. Allow the plugs 



lo dry If possible, dean the plugs in a sparft- 
plug-cleanlng machine. 

7. Open the side electrode of esc h 
plug- Do not use pliers, and do not bend the 
center electrode Any tool other than an elec- 
trode-bending tool will probably damage 
plugs. 

ft. File electrode* with an igntilon- 
poirit file until their surfaces are flat and 
edges are sharp. Don't tile any mote than 
necessary. 

9- Discard eld plug gaskets and re- 
place them with new ones lo avoid compres- 
sion leaks. Old gaskets are loo crushed to be 
reused. 

to. Set electrode gap according to 




FUe electrode with Ignition point file. 
Set gap with combination gapping roof. 
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sparkplugs 




Portable tp*rkplug cImjw is the twsi wmy 
to ebon etoctrodes aoar restore ptugt. 



the specific,'! I ior* recommended lor your en- 
gine by irie manulactursr. Gap Is sal properly 
whan there is slight resistance on the sped’ 
Ihed size feeler gauge, as you move the 
gauge back and forth between electrodes. 

1 1, Screw plug* back Into tha an- 
gina by hand until they arc tight. II you have 
a torque wrench, tighten plugs to the specifi- 
cation given in the manual, If you don 't have a 
torque wrench, give plugs with gaskets an 
additional one-quarter turn with a conven- 
tional sparkplug wrench. If plugs have ta- 
pered seats (no gaskets), tighten them an 
additional Vie (urn. 

ftoacffng a sparkplug 

■ Brown or grayish-tan and slight electrode 
wear: This is normal Keep the plugs. 

■ Eroded electrodes, and dark and pitted 
insulator; This is normal when plugs have 
reached the and of service. Discard them. 

■ White or yellow deposits : This Is the resu It 
of additives put in gasoline. Ctean and ser- 
vice plugs, and return them to use, 

■ Spotting on insulator: This is the result of 
cylinder deposits that have melted and 
splashed on the insulator. Glean and service 
plugs, and return them to use. 

■ Oily block deposits: Look for internal en- 
gine wear, a leaking brake power-assist unit, 
or s leaking transmission modulator Discard 
plugs. 

■ Dry black deposits; Look tor an exces- 
sively rich fuel mixture or clogged Air-cleaner 
tiller. Sparkplugs may be too cold for the 
slow, city-type driving to which the car is be- 
ing subjected. Discard plugs. 

N Eroded electrodes and white, blistered In- 
sulator: Look tor engine overheating, wrong 
timing or an excessively lean fuel mixture. 
Sparkplugs may be too hoi lor the type of 
vehicle operation Discard plugs. 

■ Mened electrodes: look tor- crossed 
sparkplug cables Or any condition that 
causes prelgnilion. Discard plugs. PM 




Vdv knew yon always gat brilliant nsrej- 
wcwklnjj oMI no* with Simojiiz wax. 

What you rrcay fkiI know .5 new hard wp‘v<? 
worfcsd over in* yoers Co take the hard work 
Cm I or our Simon ii waxes. 

Today s new lhickar-tormula Simonlj prg-sroll 
and liquid ylv« you beau I it ui rs\auh&— 
bOauli fully eaty 
Look lor (horn In their shiny new tfltie packages. 



THE EASY SHINRS. 




0»fl»0E DOOR OPENERS 



■ Buy Factory Otrtd and $art 

* Thou sands in Use * Fran Brochure 

• Easy Homeowner I ns laila ii 
e immediatE Shipment by UPS of BP 
HtlPM*TE equipment Le Depl PM!, flit Jlirpd*, Ml iqm 




RH« Tractor Km Huy Ibc- 
inry d.iHi. Curipf si K .11 
COrWnicImn *nd ulnl S.50 
Flint - «?.00 
trilundad m il»* p'.Tt 'iaia 1 1 
PM50r Cpdirbure.WI sapl 3 
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SL ADDER MATES 




A totally new dimension in loam rubber ladder products 

rN^vlT^AliK“hfa” BoTrTii” WesT H artTor^ CfO$roT 

I Please rusn me iw -Ini LWJdm Male* I flrtck*# if (ft fAjR 11 lb EKhH.nJrr and 

f hnPidlirift tiai! gUOO OalBlde U5.I OdtVi IWIIdoffll add n, SaVI 111 Chwli. moner 
I order. Master Chlhge. Qt VISA onffji. L'fpsn se C Q.D'i 
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Easy to use 

Fits, bU standard tedders 
Fccmomfcail — Re-usabto 

a, piawMt danli a aciptelMS on 
I alumlngm and ¥ln*i i- t t1 |r *fl 
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More firsts than any other radial in the 
1979 IMSA Champion Spark Plug Challenge Series 



Y( u dor.' i race at Daytona or Nurburgnng. 
bur yoi i get the same T/A" radial we race' The 
good looking, great handling T/A 60 that was 
the tin 1 street radial tough enough to be 

certified for racing 
You also get the 
great handling, 
durability and straight 
tracking that won at 
Daytona And an 
improved tread design 
tbar help reduce hydroplaning, tor even greater 
wet traction than our original T/A radial 

The T/A radiaTs Duro’Gard " folded belt 
system i< .rms a network of strength The 
IlmI - compound tread holds down heat 
bull* i up inside, holds the road outside, with a 




tough tread surface that offers long mileage 
At BFGoodnch* The words "high 
performance ' aren't just words. Its our track 
record, That's why more people buy 
BFGoodnch T/A radials than any other high 
performance radial 

When you're tiding on T/A radials, you’re 
riding on number one Shaved • irt.sd depth 

USA* T/A 

BFGoodrieh 

#1 IN HIGH PERFORMANCE RADIALS, 



IGNITION SYSTEM 




11 . Servicing distributor 




These are some of the physical problems that can plague a distributor cap. There is no 
way to repair the damage. You should replace the distributor cap with a new one. 



A damaged cap or rotor is responsible tor 
a variety of performance problems, rrv 
eluding engines Failing to start or being hard 
to start and engines misfinng. especially in 
damp weather. The flowing information ex- 
plains how to examine a distributor cap and 
rotor for damage. 

Inspecting fhe cap 

1. Itamova tha distributor cap. 

Capa are held by one of three fastening 
methods - spring clips, L-shaped latches or 
slotted screws To release spring clips, insert 
Ihe lip of a screwdriver behind the clips and 
iwfsi uniil dips snap loose. To release L- 
shaped lalches. engage Ihe heads of the 
latches with a screwdriver, press down end 
lum ona-hall turn To release stalled screws, 
engage screws with a screwdriver and re- 
move them. Lift off the cover. 

2. Wlpa the kt*M* and outside ol 
the cap with dean rag or paper towels. 

3. Tum the c«p iipfld* down, so 

you can inspect tha inside. Look for: 

■ Badly pitted, eroded or burned (black or 

blue in color) contacts. 

■ Worn carbon contact, This is the contact 
in the center of Ihe cap. If ■) is worn so h is 
flush with the body of Ihe cap. replace Ihe 
cap 

■ Cracks or Iractures, 

■ Lines of carbon (carbon tracks) between 
terminals. A carbon track indicates a crack in 
Ihe cap. 

4- Turn lb* cap right aid* up. Re- 
move each cable by grasping the cable boot 
and pulling it oh with a slow, twisting action. 
Do not pull on the cable; you wifi damage It. 
Look for; 



■ Broke n distributor lowers. 

■ Greeks. 

■ Carbon tracks. 

3. Clean out ttw distributor tower 

wlih a distributor cleaning tool. To reconnect 
the cable, place the boot Oh Ihe lower, twist 
the cable as you press down and squeeze 
the boot lo release trapped air. 

B. H lh* distributor c«p shows any 
evidence of the above damage, replace it. 

Replacing * distributor cap 

To keep cables from being reversed pro- 
ceed as foltows: 

1. PIbc* tin new cep next to the 

aid on* so markings on the two caps are in 
the same relative positions 

2. Remove cum cable at a time from 
the old cap and install it in is proper position 
in ihe new cap, 

3. Inatall the new cap an the dis- 
tributor a her all cables are in place, and 
discard the old cap, Start Ihe engine. If the 
engine runs rough or backfires, you have 
probably reversed a cable. Consul! a service 
manual for the engine firing order and correct 
the placement of cables. This should no! 
happen if you toilow our instructions, 

Inspectfttf the rotor 

1. Moat rotor** except those in Gener- 
al Motors distributors, are removed by pulling 
them straight up. GM rotors are held by iwo 
screws, one on each side. To lake off a GM 
rotor, remove the Screws 

2 . Lack for: 

■ Fractures. 
m Creeks. 

U Carbon tracks. 



■ Badly burned (black or blue in color) or 
eroded metal cohiact 

■ Loose spring (lack of tension). 

3. Replace a damaged rotor. Be 

sure to gel (he right rotor for your distributor. 
Some rotors look the same, but have differ- 
ent dimensions, A wrong rotor won't wort, Be 
sure tha rotor is property seated on the dis- 
tributor ShaH. 

Wore.- The electronic ignition systems of 
1977 and later model Fond Motor Co. cars 
* have a silicone dielectric compound spread 
on the lip ol the rotor and on ihe terminals of 
the distributor cap. This compound elimi- 
nates tgnrtion interference with radio recep- 
tion . Don't wipe it off if the cap and rotor are 

INSUFFICIENT 




Due to constant friction, tfte rotor tip im 
uauatfy the first part that will tail. 




tl the cap l* in good shape, wipe It c ban 
before replacing it on the distributor. 



reused. When buying a new rotor and cap, 
see thei the compound has been applied. II 
not, get a lube and coat trio rotor ti p and dis- 
tributor cap terminals with a thin layer 
While you are replacing ihe cables In me 
new drsirtbutor cap, inspect cable terminate 
for corrosion If the terminals are only slightly 
rusted, I hey can be cleaned with emery cloth 
and returned to service. IT they are severely 
rusted of corroded, you should Install new 
terminals. M 
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12 . Adjusting brevier points 



D istributor points eventually deteriorate 
by burning, pitting and eroding , And She 
■gap between Ihem changes as the pomts 
wear, and as the nibbing bidets that moves on 
the ctetribulor cam wears down. As the block 
wears, the gap gels smaller. 

Worn points or too small a point gap makes 
starting difficult and sometimes impossible. 
Bad points will also cause an engine to stall, 
mn roughly and lose power. To avoid such 
problems, poinls should be replaced every 
10,000 to 15,000 miles 
Al the same lime you replace points-, re- 
place the condenser. The condenser ab- 
sorbs surges of electricity and prevents elec- 
tric amrrtg across poinls 

Procedure to follow 

1 , ftomow* the distributor cap and 
rotor. 

2 . Examine the point* and make 
note ot h ow the wire irom the condenser is 
attached In most distributors, Ibis wire and 
the wire Irom the ignition coil are attached 
together on the breaker-poinl assembly leal 
spring Romova the nut holding the wires and 




POINT 



SLOTTED 

TVPE 



separate them. Be sure to keep the fasteners 
in order, so you can replace 1 hem properly. 

3. Remove the screw, or screws, 
holding ihe breaker-pew nl assembly. Don't 
lose the screw lock washers, if there are ary. 
They have to be re-used. Lift out the points. 

4. Remove the screw bolding tha 
condenser. Lift out the condenser and in- 
stall a now one. 

5. Install s new set of points, but 

don't tighten the hold-down screws, 

fl- Reattach the condsnur and coil 
wire to the loaf spring. 




A,tLIUSTto£. NT 



To adjust points on non-GM 
djjfr/Putors, a « nwfrlv- 
ar to twist a slot or to turn an 
adjusting screw. The feeler 
gauge should be snug, but 
not tlgittr when setting gap 



7. Draw a reference mark with chalk 
on the distributor and engine in cars other 
than those thal are GM VS& Loosen Ihe d>&- 
tributof hqld-down bolt and lurn the distribu- 
tor until the distributor point rubbing block is 



Litton s New Pocket Socket 

THE RATCHET WITH THE m - 
SOCKETS IN THE HANDLE. H 




Super tough. 

Unitj&cd, Hilloy-steei 
reinforced handle for 
high torque. 



Pocket- size, 
convenient. 

Pull-out, spill -proof 
tockei tray. 



Available wherever 
fine tools are sold. 



[Button 

Changing tne way America works, 



Practical, 

Heat-treated, 45 -tooth 
thumbwheel ratchet snaps 
out for t igbtest spots. 



For home, car h bike. 
5 heat-treated V* 1 ' drive 
sockets for tuort 
popular fasteners. 



Made in America. 
Guaranteed forever. 



PATENT PENDING 
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on ore of ihe high points of th* distributor 
cam Gap points with the correct-size feeler 
gauge by inserting a screwdriver into the 
screw or slot, depending on the ty pe o! dis- 
tributor, neat to the mounting screw. Turn or 
iwisi the tip of the screwdriver until the points 
□pen slightly wider than the thickness ot the 
teeter gauge. 

Insert the gauge between ihe points How 



CQNOrNSFH 




Turn distributor until Ih# rubbing bloc* it 
at a high point on tho distributor cam. 



the gauge with sides parallel— don t twist it. 
Now. close the points on the feeler gauge 
unlit you feel a slight resistance as you move 
the gauge in and out between the points. 

Csution The feeler gauge must be clean. 
Dirt transferred to the points will cause them 
to fail prematurely, 

With the gap set. remove the gauge and 
tighten the point mounting screw Now. dou- 
ble check the gap sotting. If it has changed 
substantially, you should repeal the ad|ust- 
mertt procedure. 

B. Sqiflrt tome lighter fluid or alco- 
hol on a lint- free lowtil and dr&w ihe fewpi 
through the points lo remove any oit or dm. 

9, Rat urn the distributor to its origi- 
nal position by aligning chalk marks on the 
distributor and engine Tighten in# hold- 
down bolt 

Stops 7. 9 and 9 are not necessary tor a 
General Motors VB car GM points are pre- 
set. However GM distributors, as well as aH 
others, should be lubricated 

10. Raplac* the lubricating pad 

that presses against the distributor cam. Do 
hoi lubmcale the pad and keep it In use II 
there is no pad. put a drop of distributor cam 
grease, about the size or a match head, on a 
high poini of sne cam. Only one drop on one 
high poini is needed Ovarlubncaimg ihe cam 
may cause grease to splash on points, which 
will bum idem, 




When lubrfcaffng the cam. use just a s man 
drop on only one ot the high points, 



1 1, Kvemlne the center of the dis- 
tributor ihafl. If there is a pad. lubocale it 
with two drops of medium-weight household 
a!, 

1 9. Re InitaN the rotor and distributor 
cap. Set point dwelt 

If you find that your points need frequent 
adjustment, there's a good possibility that 
ihe entire distributor must be overhauled 
This means you must remove Ihe distributor 
and ihen lost it am a distributor-analyzing 
machine. W! 



From pushing the limit to catching the limit, 
Champions caitft be beat 




j^Viid there's a Champion spark 
pIul; made for virtually every en- 
gine. You can depend on Champion 
to tom In a winning performance 
whether you’re crossing the finish 
line or casting a fishing line. 

Get better performance 

from your r- — n E 

engine with 
a fresh set of 



CHAMPION 



Champions. \ , 

You cant buy a better plug- 

Champion SflitL pIur Company 
Toledo. f)H 41S01 





With a screwdriver 
that turns as 
easily as ours, 
you’ll turn out 
projects easier 
than ever, 

Thais htLUUit rht 
Garrerr Wade ex era- 
mrqut: screwdriver, wtrh a 
.V torque lever, adds un 
extra element of power 
ugai nvt any strew. 

For ..un extfi good 

turn, it ftirum a ton! 
of 1 3 bin - four Phillips 
four nietrk hex, three 

standard bits, Which 

laves you rbe trouble of 

keeping It) extra screw- 
drivers around. 

The Garret! Wade 




extra- run. jut- screw- 
driver is just 6" tone 
{when closed) and 
works in three 
modes (left or 
right rare her or 
fixed). It leaves 
in the joy and 
rakes ou r the 
rarra work 
in any 
rough p 
project 
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13. Setting dwell 

A dwethtech meter provides the only accu- 
rate way ot setting correct dwell angle, 
feeler gauge method isn't good enough. 






BPM SCALE 
0 I OEW. 

n&ooo 



DWELL 
SCALES 
0 CV 
ftCVL, - 



D well angle is Ihe distance the distributor 
cam rotates while distributor breaker 
points are cloned II the points stay open tor 
loo shod or loo long & period, current trans- 
mitted to sparkplugs is disrupted and me en- 
gine uon'l run properly. 

Setting breaker-point gap by measuring 
dwell angle is the most accurate method Us- 
ing only a feeler gauge is hrt-or-miss- Dwell 
angle Is measured in degrees by using a 
dweUmoter. 

How it works 

The dwoilm otor is a voltmeter calibrated to 
record voltage pausing through the ignition- 
system primary circuit as breaker points 
open and close. 

If poinis remain dosed lor too short a lime, 
vollage shown will be relatively low. IT points 
remain opened loo long, vollage will be rela- 
tively high. 

Every automobile maker specifies the 
dwell lor the distributor points □! its models 
Tun specification , which diHers from car to 
car, IS normally given as a range, such as Iff' 
to 1 6' Setting dwell to any figure in this range 
is acceptable. 

The dwellmoler is normally combined wilh 
a tachometer in one Instrument referred to as 
& tach'dweil The tachometer allows you lo 
measure engine speed In revolutions per 
minute, The tach »s a convenience feature, 
since point dwell has to be set wrth the engine 



runnmg a! the speed specified by the manu- 
facturer. You can switch from dwell (unction 
to Each function, and back again 

A lach/dweli usually possesses a cylinder- 
selector switch. Depending on the engine, 
the switch is placed in either the six or eight 
position. t( your engine has tour cylinders, 
place the switch on the eight-cylinder func- 
tion and double the reading. 

Test procedure 

Afore' There is no dwell adjustment lo 
make with eleclronrc-ignition distributors, 
which have no breaker points. 

1 . Connect the tech/dwelt, following 
instructions accompanying the instrument, 
instrudtoris supplied with the meter win prob- 
ably say to connect the tacrydwell red wire to 
Ihe side terminal ol the ignition coil (the ter- 
minal to which the coil-lo-dislnbulor primary 
wire is attached) 

Attach the other tach/dwell wire (the 
ground), usually black, to a clean metal part 
on the engine, 

a. •witch to tech function, start the 
engine and check engine idling speed. If it 
doss not conform lo manufacturer specifica- 
tion, you should set Ihe engine lo the correct 
idling speed. 

3 . Switch to dwell function. To set 

the dwelt angle on a General Motors V8 die- 
tabular, leave the engine running and lift the 
sliding window on ihe side ol the distributor 

Dwell d rtgfe it the dta- 
Hand* taaf cam rafales 
while the point* are 
closed. The initial Mat- 
ting It made with a 
feeler gauge with the 
points open. The eel- 
ting should then be 
checked with mater. 
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angle 

cap to expose Ihe breaker-point adiusEment 
screw, 

Engage the adjustment screw with an Al- 
lan wrench and s lowly turn the screw as you 
watch the dwellmeler scale turn the screw 
clockwise la reduce dwell angle and counter- 
clockwise Ed increase dwell angle, When the 
dwol|mc.ter indicates (he specified dwell an- 
gle, remove the Alien wrench. Make sore you 
Close the window; leaving il ajar will allow did 
and tomes to gel inside ihe dislri&utor and 
Contaminate breaker poinls Turn off the en- 
gine ant) disconnect the taotvdweil. 

To set dwelt angle of a distributor that 
doesn't have a window, turn oft the engine, 
remove the distributor cap and rotor and set 




On GM VS cHstrj'Jbufofs. »f dwelt angle by 
opening window and using Alton wrench. 



breaker-point gap with a feeler gauge. IT the 
dwell angle is too small, move points closer 
together. If Ihe angle Is too large, move 
pQiinis farther apart. 

Reinstall the rotor and distributor cap. Sian 
the angina and chock dwell angle again. You 
may have to repeat this a couple of times until 
the specified dwell angle is locked in. When 
points are properly adjusted, turn oh the en- 
gine and disconnect toe tachrdwel!. 

*- Attar t*tttng distributor point 
dwell i check and adjust ignition timing. 

II you lind your breaker points are punning 
up. pitting or corroding prematurely, examine 
the electrical system to make sure that points 
are not receiving excessive vollaga which will 
serve to cause aiE of the above mentioned 
problems. 

Moisture can also wear out poinls pwna- 
tunely . To avoid it. be sure the distributor cap 
fits property and sparkplug cablfl boots are 
lully seated 

Moisture in the distributor can also prevent 
your car from starting,, II your distributor is in 
sound shape, yet you still have a scarfing 
problem in damp weather, the cure Is in an 
aerosol spray that dries out wires. Il's sold 
under several brand names, but is commonly 
called wire dryer. PM 





imps amazing "bubbling aefion' 
loosen paint (usually five minutes is 
sutficieni). 



Remove... 

old paint dawn to ihe bore surface in 
seconds. 



IMP Paint Stripper on surfac 
Treated and apply liberally. No 
for brushes, applicators, cleaners or 
thinners. 



Available m automotive departments 

2 W -7 



Excellent far: 

■ removing paint in preparation Pof body 
repair 

Also ideal for: 

■ stripping old furniture 

■ antique outo restoration 

' removing old gaskets and adhesives 
- removing decals and bumper slickers 




s 



FAN tattle Fact* 

• SflUtfU up id 35 un .nr t ond coals 

• Quality manufacturing since 1 939 

• UL approved 

• 90 oay $ hack gnd 3 yr guarantee 
To order call 1 -300-74 1 -77SS 

Ga call coll 1 4Q4-49&-1278 
Send 2SC for color catalogue 

UNIQUE ENERGY PRODUCTS 

P Q. Box 1009 - Dept PMS 
Stone Mountain, Ga. 30086 



“MY ENGINE RAN 
WHEN IT WAS OFF 

I'd switch the ignition off but the 
engine wouldn't stop. Instead it 
sputtered, rocked and coughed, 
Then I discovered WYNN'S* 
SPIT-FIRE, Now my troubles are 
over/ Writes a happy user. Yes. 
engine "after run" caused by heavy 
carbon build-up can he not only ex- 
asperating, but downright danger- 
ous mechanically. So be kind to 
your car and yourself. Add scan of 

WYNN S® SPIT-FIRE to your 
gas tank today. Sold at leading 
drug, auto pans and discount stores. 
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Chances are, you can't 
fell. Even though the top heir 
has put in 3S t Q00 miles , while 
the other is just starting ou t, 

The point is , rrrosE of 
todays belts simply don 't 
show the obvious signs of 
wear you could once spot on 
fabric wrapped belts. 

A belt that looks okay 
can suddenly fail. And an 
e ng i n e ra n n i ng wi thout a 
p roperiy fu n ct io ning cool i n g 
system can turn into scrap in 
a matter of minutes. Or at 
the very least leave you 
stranded . 

So if you can't tell when 
a belt is about to go. what do 
you do? 

Prevent disaster before it 
happens. Get in the habit of 
changing belts a t least every 
two years or 24.000 miles, no 
matter how they look. It's art 
important part of the engine 
tune-up . 

Just be sure that the new 
belts have ou r name on them. 
We've been producing top 
quality automotive rubber 
produ ct s for almost 70 yea rs- 
and every o n e of r h em m ee t s 
or exceeds new t u r specified ■ 
lions. So it's no wonder Gates 
belts and hoses are preferred 
the world oven demanded by 
more top mechanics and sold 
in more places than any 
other brand. 

To be sure of your belts, be 
su re of the brand. A nd don ' r 
settle fo r less th a n Ga t es. 



Which belt is about to 
ruin an engine? 




World leader In automotive belts and hoses. 

The Gates Rubber Company. Denver Cut ora it a 
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CAHtOM* 









14. Repairing electronic ignition 

(AMC, Chrysler) 



E lectronic-ignition -system failure caused 
by a distributor matf unction can usually 
be repaired by the car owner Modify the fail- 
ure results Irorn a malfunction with the trigger 
wheal (roluctar) and, ‘or the pickup assembly 
(sensor). 

The Fottowmg procedure outlies how to 
replace these pans In American Motors and 
Chrysler dislributors Ford and General Mo- 
tors distributors aw discussed on page 
179. 

AMC distributor 

Note Four-Cylinder 1900 AMC models use 
the GM high energy ignition ( HE I ) system All 
other models use the AMC unit described be- 
low, 

1, Rtmovt and examine the dis- 
tributor cap-, 

2. Full the rotor off the distributor 

theft and check (or damage or wear. 

2- Rtmove th« trigger wheel- If a 

small gear puller is available, place a Hal 
washer on the center of the distributor shatt 
and place Ihe gear puttier on me shaft so Its 
piws engage the underside or the trigger 
wheel, Tighten the gear puller to remove tha 
wheel. 

It you don't have a gear puller, hold two 
screwdrivers under ihe trigger wheel, one on 
each stoe, and lilt the tngger wheel off Ihe 
distributor shall. Bo sure to keep the fcngger- 
wheel pin after removing the trigger wheel. 

4 * Fry th* retainer end wa»h«n 
from the pivot pin on the distributor base 
plate Unscrew the ground screw that so* 
cures ihe sensor assembly. Lift the end re 
sensor assembly out of the distributor. 

S. Remove the vacuum-advance 
on It if it la damaged , To do thi s , remove the 
vacuum hose and unscrew (he two screws 
holding Ihe unli io Ihe distributor body. 

6, inmtatl the new vacuum-ad- 
vance unit. To calibrate ll, insert an Allen 
wrench Into ihe vacuum-hose nipple ol the 
old vacuum unit and (urn ihe screw clock- 
wise. counting the turns until the screw light- 
ens 

Now. lighten ihe adjusting screw of ihe 
new unit, Thee, lurn the screw of the new unit 
counterclockwise the same number ol (urns l| 
took in tighten ihe screw in mo old unit 
7- Install tha sensor assembly, 
making sure the sensor pin engages Ihe hole 
in the vaeuum-advanea-unit link. Secure the 
sensor to the base plate with washers, and 
retainer. 

8. Place liniar-iiismbly wiring 

harness in slot d( the distributor housing 
Install and tighten ground screw. 

0. Press the trigger wheel by hand 
onlo the distributor shaft uni II the groove in 
the wheel and the slot in Ihe distributor shaft 
are aligned. Tap the trigger-wheel retaining 
pin into place. 



10. Install rotor and distributor 
cap, and time the ignition. 

Chrysler distributor 

Chrysler uses two types of distributors. 
One is a basic electronic distributor in six- 
and eighl-cylmder models- The other is the 
Hall-effect distributor in most four-cylinder 
models. 

To repair the basic electronic distributor. 

1. Remove and examine th* dis- 
tributor cap, 

2. Remove ihe rotor, if it doesn't 
come Off easily, plac® two screwdrivers un- 
der the upper rotor housing and pry the part 
off, Examine Ihe rotor. 

3. Piece l wo ecrwwdrtwre (not to 
mrceed 7 in in. in width) unde Mho rolucior and 
pry up. Avoid damaging ihe retoctor teelh, 

4- Remove th* two acre we and 
lock wiihor* that hold the pickup and 
plaie assembly, and remove tho assembly. 

Adjust the sir gsp between the 




The AMC distributor has t Jubrj'taffng 
wfek. which should he &f/«f periodfeeiiy. 




Air gwp between the reiuefor and the pick- 
up colt mutt be set with a plastic gauge. 



rolue tor and pickup coll after the distrib- 
utor has boon reassembled 

Align a tooth ol Iho rolucior with tne tooth oi 
the pickup ooM. ff the loci h aren't aligned, en- 
gage Ihe large nut in tho cantor of iho crank- 
shaft pulley and turn clockwise until the two 
are parallel 

Loosen ihe pickup-corl hold-down screw 
and insert a 0,00€-in., nonmagnetic feeler 
gouge between Ihe two teeth, The gauge 
must be nonmagnetic. Plastic is suitable. 

Adjust ihe air gap until Ihe three ole- 
menls — reiuctor tooth, piekup*eoil tooth and 
feeler gauge— touch. 

Tighten the hold-down screw end remove 
the feeler gauge. Wo force should bo needed 
to gel the feeler gauge out. Check the mea- 
surement by trying to fit a 0.010-ln, laeisr 
gauge between the two teeth Do not force 
the gauge. If il does not slide Into place eas- 
ily. ihe adjusiment is correct 

ffaff-effeci distributor 

To repair tho Hall-effect distributor: 

1- Remove and examine the dis- 
tributor cep, n is held in place by two hold' 
down screws. 

3- Full Ills rotor oft the distributor. 

Examine Ihe rotor. 

3. Remove the screw and lock 
spring* and lift the Hail-eNecl pickup as- 
sembly out of Ihe distributor 

4. Reverse this procedure to rep *- 

semble Ihe distributor. XM 
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CAR CARE MONTH 

by Peter NeioMhi, Chairman 

Automotive Parts & Accessories Association 

For the past several years, “May is Car Care Month” has been 
Instrumental In showing automobile owners how to maintain 
their cars. It has provided helpful hints to achieve efficient 
operation, increase fuel mileage, and practical service tips. 

"May is Car Care Month” has been co-sponsored by the 
Automotive Parts & Accessories Association and POPULAR 
MECHANICS for eight consecutive years. As a result of this 
program, tens of millions of car owners and drivers have 
learned the rewards of regular car care. 

In addition, hundreds of cooperating newspapers throughout 
the nation participate in this program by scheduling special 
Car Care sections during the month of May. 

Everyone who owns or drives a car can derive benefits from the 
Car Care Programs. They are designed with you in mind and 
have as objectives car safety, efficient performance and economy 
of operation. 
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One of these men drives himself to work, 
drives himself home and 
drives up his cost of living. 



He doesn't see it that way. He's been driving 
himself to the office every day for several years now He 
actually enjoys the ride. 

Problem is. with today's energy crisis, the man on 
the right is wasting both fuel and money Gas prices 
alone make the trip expensive And brs auto insurance 
premium is higher than it has to be 

The man on the left has decided to conserve and 
save. When the gasoline shortage began, he and some 
neighbors starred car pooling to work. So together they 
consume less gas. That cuts expenses right there. 
What's more, because each of them drives fewer miles, 
they save money on their auto insurance as well 
As a major group of property and casualty insur- 
ance companies, we're doing our best to hetp you 
keep your insurance rales affordable That's why most 
auto insurers are ottering discounts to those individ- 
uals who reduce the total number ot miles or times they 
drive to work. 

For example, people who normally drive 30 miles 
to and from work every day can save up to 22 % on 
car insurance premiums just by car pooling. All they 
have to do is drive to work two days a week instead 
of five, 



People who switch to public transportation to get 
to work save even more on their premiums— up to 31 % 
in some slates. Their car becomes classified "for plea- 
sure use only" a less expensive category. 

Here's what we're doing to control costs: 

■ Offering premium discounts to those who reduce 
the to tat number of miles they drive each week to work. 
Discounts wilt vary by company, by state and by the 
type of coverage you have. 

■ Cracking down on insurance fraud practices 
through the Insurance Crime Prevention Institute and 
the National Automobile Theft Bureau 

■ Working through the Insurance Institute for Highway 
Safety to make cars an rl roads safer. 

m Investigating injury and repair claims more thoroughly 

Here's what you can do: 

■ Cut down on your driving by carpooling or by using 
public transportation 

■ Use your auto seat belt and shoulder harness, 

■ Talk to your insurance agent or company about 
ways to lower the cost of your auto insurance coverage 

■ Lock your car, Don't invite trouble. 



Affordable Insurance lsourbuslness...and yours. 

This message is presented by the American Insurance Association, B5 John Street, New York. New York 10038. 





cargo coil: 

EIGHT REASONS TO SAY NO 

TO AIR SHOCKS 
FOR LOAD CONTROL. 




No air lines to 
leak* 

No trips to the 
air pump* 

No adjustments 
to make* 

No deflation on 
cold mornings. 

No inflation at 
high altitude. 

No load placed 
on shock 
brackets. 

No parts to wear. 

No hard ride 
loaded or 
unloaded. 




Drivers oil over the country arc catching on lasl: CarGo 
Coil is a much simpler way to conquer sag, drag, and sway 
caused by heavy loads and lowing —all the way up To your 
lull rated vehicle and lire load capacities. 

Patented variable-rate coil design gives this very special spring 
lor cars, vans, and light trucks a very special u muscle' ' action. 
As the coils progress from top to boifom, they actually 
lake on extra designed -in strength. When you drive lightly 
loaded, the mure -closely-spaced coils near (he lop give the kind 
of normal camion and vehicle height you expect. Now load up 
heavy or hitch up your tow. As the load boars down, those 
Wider-spaced bwer coils push righl back up, much like your 
arm lighiens its muscles when needed, CarGo Coil does it alt 



by itself. All you do is load or unload, hitch or unhitch, get 
in and go. You get excel leni height, ride, and control qualities 
all the way. Iliis time get CarGo Coils instead ol air shocks. 



Ask for them wherever 
your car is serviced or 
write us for information 
It's eight -to-onc you’ll 
like them heitcr. 



Moog 

Automotive, fnc. 
P.G. Box 7224, 
St, Louis, 
Missouri 63177 






15. Repairing electronic ignition 

(Ford, General Motors) 



D istributor parts lhat usually wear or be- 
come damaged are Ihe armature, sta- 
tor assembly and vacuum advance. I! one 
must be replaced, be certain to tollow this 
procedure] 

Ford distributor 

1* Remove tli* distributor cep. 
a. Pull rotor off th* distributor 
■Ml. 

3. Remove th* adaptor — iiw top pan 

□1 Ihe distributor housing thal possesses the 
cap hoto-down clips, 

4. Disconnect Hi* distributor wlh 
Ing-hsmess plug. 

5- Remove the armature. Held two 
screwdrivers under the armature wheel, one 
on each side, and Jiff the armature off Ihe dis- 
tributor shaft. Be sure to keep the armature 
roll pin. 

A. Pry th* large w Ire-re tain In-g dip 

from the armature groove in Ihe distributor 
shaft Unscrew the ground screw holding 
ground strap to Ihe base plate. 

7. drab th* pickup coll wiring hat- 
ruu outside ol distributor housing and pull 
il up to remove rt from its stoi- 
CL Remove th* E-cilp that holds the 
vacuum-advance unit link to Ihe slator as- 
sembly. Lift the link off Ihe post of Ehe stator 
assembly and slide il aside. This releases the 
stator assembly, which can now be removed 
from the distributor. 

fli Undo screws and Identification 
tag; then slip the vacuum-advance unit oft 
ihe distributor. 

IQ. Replace th* vecuum-advanc* 
unit, making certain to get the correct one 
for your distributor. Instructions that come 
with the vacuum advance show how to celt* 
bralo the unit. 

11. A fumble *11 Una component* 

tn reverse order of disassembly. 

12. Time th* Ignition ay stain. 

There are no other adjustments that are nec- 
essary to make. 

General Motor* distributor 

The General Motors High Energy Ignition 
(HEl) system distributor is unique in that alt 
electronic components cl the ignition system 
are housed in the distributor. To remove Ihe 
integral ignition coil inside Ihe distributor cap 
ol all GM cars with electronic ignition (except 
those with 14Q-cu.-in M L-4 engines), proceed 
as follows: 

1 . Lift th* two retaining tabs of the 

wire-harness connector and remove toe con- 
nector from the distributor cap. 

2. Remove th* thr** call-cover at- 
taching aarvwi and Hi off the cover, The 
poll cover is looaled on top of the distributor 
c£p. 

3. Unscrew th* few coJI-att*cb« 



Ing screws and remove Ihe integral igni- 
tion eotl. 

4- Take out th* coll arc tail. It is In 

the lop gl the cover. Replace this seel when 
you replace the coil. 

8. t# Install a new call, reverse 
thl* procedure. 

Control module 

To replace ihe electronic control module, 
proceed as lol lows : 





&ASF 

Casting 



iTUTIE STOP RING 
HE IAINIP-G CLIP 
CJFIQU NO SCREW 



WIRE RETAINER 



SLEEVE 
PLATE 
ASSEMBLE 



roll pin 



MAGNETIC 

PtoKUP 

ASSEMBLY 

(STATOR 

ASSEMBLY? 



VACUUM 

ADVANCE 

LINK 



FIXED 



ADVANCE 



WIRING HARNESS 
CONNECTION 



VACUUM 

ADVANCE 



7b* difference between the fovd electron- 
ic ignition system (above) and the Genera/ 
Motors system (left) is ttmt toe GM unit 
houses off ignition components within the 
distributor body. Th* opor&ting pfindpte 
of both, however, /a toe seme. 



1. Remove and examine the dis- 
tributor dap. 

2. Undo th* two screw* holding 

th* rotor in the distributor. Notice that the 
rolor has a slot that fits over a square lug on 
ihe advance weigh! base. This assures (hat 
the rotor can only be installed one way. 

3. Disconnect the two pickup 
lead* from Ehe module. Take note of ihe two 
cokw-coded leads. Thay must be reinstated' 
correctly, 

4. Undo th* two screw* holding 
th* module In th* distributor 1 , remove 
the module and then pull off the two wire con- 
nectors, 

Removing the capacitor 

To remove the capacitor properly, do the 
following: 

1 . Remo ve the distributor cap and 
rotor. 

2. Undo the screw holding the ca- 
pe* Itor. Than unplug and remove the 
capacitor. 

3. Install th* new capacitor and 
telnttall the screw thal holds (he unii in 
place, making sure the ground wire is under 

«- m 
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(ML COOLING. 
WHO NEEDS IT? 




95% of all Motorists 



! ] who drive in stop-and-go traffic, 
i ] who drive with passengers or full trunk, 

□ who drive a van or pickup, 
who drive up sleep grades. 

Over 10,380,000* transmissions failed last 
year. Nine out or ten failures were caused by 
overheating. Had these motorists known about 
transmission oil cooling protection, they would 
have saved S4Q0 to $600 on repairs, 

A small investment now in a Elay den trans- 
mission or engine oil cooler can extend the life 
of your car. Remember, each 20 b F drop in 
temperature doubles oil life. 

Hayden packages quick do-it-yourself instal- 
lation instructions with every cooler. Patented 
Quik-Mount and Quick Connect allows instal- 
lation in 1/2 the time of competitive coolers. 
Don’t become a statistic; stop by your local 
auto parts store or RV Dealer today and ask 
for Hayden oil cooling protection, 



—] who drive in hot dimate, 

I 1 who drive on ice or snow covered roads. 
n who drive a RV or pull a trailer. 

Contrary to popular belief, owners, of RVs are not 
the only ones who need added ail cooling protection 
for their engines and transmissions. 



"Courier of ATRft 




Send $1.00 today fnr Hayden Cooling. Protection catalog 



0 HAVDEN inc. 

1531 Pomona Road, Corona, CA 91720 





16. Timing ignition system 




TIMING LIGHT LEADS 



Loosen distributor ctarnp bo/r before you 
rotate distributor. A smalt movement of dis- 
tributor witt cause a targa shift In timing. 



I gnition timing refers to the instant the 
Sparkplug ig rules the toel mixture in rela- 
tion to the position of ihe piston in the cylin- 
der. From the standpomt of engine perfor- 
mance, it is one cl the most important adjust- 
ments you can make, tf ignilron liming is toe 
far advanced, causing ignition lo lake place 
too soon before the piston reaches top dead 
center (TDC). pistons and valves ate put un- 
der unnecessary stress that may damage 
them. 

II ignition timing is retarded excessively, 
causing ignition to occur too late, engine 
power is tost and there is an increase in tool 
consumption and exhaust emissions. 

To set timing property, you need to know 
the Irming specification for your engine. This 
is printed on the emissions information label 
mounted in the engine compartment, in the 
service manual lor the oar. and. in some 
cases, in the owner's manual 
1. Warm up (he engine and make 
sure the carburetor's idling speed is adjusted 
to specification, 

2. Turn off the origin* and connect 
the timing tight. Usually, Ihe pickup lead of 
the light rs connected to ihe Mo. 1 sparkplug 
by inserting an adapter cable between the 
plug and the plug cable An adapter is 
needed to avoid piercing, and ruining, the 
sparkplug cable with a cunrenl-ptdkup device. 



However, it the timing light possesses an in- 
ductive magnetic pickup, you can connect 
the pickup directly lo Ihe cable of the No. 1 
sparkplug without tear that you might pierce 
the cable. 

3. Locals thm timing marks oh the 

crankshaft pulley, vibration dampener or inn- 
ing-gear case cover, or at the rear of the en- 
gine on the flywheel Wipe marks clean, If 
they don't stand out enough, rub white chalk 
or dab white pamt on Ihe specified timing 
mark lor your engine and also on t he index 
pointer or line. 

4. Start ttia engine. Be careful during 
the entire procedure Vou will be working 
near moving bells. puNeys and the lan. 

5. OtKanhict and plug lh« vacu- 
um tvosft trom the vacuum-advance unit if 
this is called lor on your car. Use a golf tee or 
pencil stub as a plug to prevent loss of vac- 
uum, 

With some models, ft is necessary to leave 
the vacuum hose connected. Most notable of 
these are Datsun, except 1970 models with 
Ft and U£0 engines, 1579 model 21 0 RJ, 
19&0 modal S10 and 1980 models built ibr 
sale in ail states except California: Honda, 
except 1973 and 1974 models; Toyota; and 
Volkswagen, except models poor to 1971. 
and 1973 and 1974 models that have one 
vacuum hose attached to the distributor. 



6- Aim the timing light at the timing 
mark. Hold the Instrument as you would a 
pistol. Don't tilt ?t.; sight straight down (he loot. 
If the ignition is Irmed to specMrcatiofi, the 
specified timing mark will appear stationary 
m relation to the pointer or index mark. If the 
timing mark wavers each time the timing light 
emits a beam, the timing will have to be ad- 
justed. 

7, Loosen the distributor hold- 
down bolt to adpust timing, This frees the 
distributor so that rt can be rotated Vou wHl 
have lo use an offset wrench ilyou have trou- 
ble reaching the hold-down with a conven- 
tional wrench. 

B, Slowly turn the distributor as 

you aim the timing tight at the timing mark If 
the timing light starts wavering worse than it 
did before, turn the distributor in the opposite 
direction, Keep turning until me specified tim- 
ing mark lines itself up with the pointer or in- 
dex mark and appears Frozen in place each 
time the light Hashes 

9 . Tighten the distributer hold- 
down Holt, or bolts, and recheck the setting 
to make sure liming wasn't upset as (he dis- 
tributor was being tightened. 

When checking timing, also cheek the vac- 
uum-advance unit, This is easy to do, stnee 
the timing light is already connected. 

1 0, Remove lh« plug from (he vacu- 
um-advance hose and reattach the hose to 
the vacuum-advance unit. As an assistant in 
ihe car presses the accelerator pedal gradu- 
ally to increase engine speed, pull and push 
the vacuum-advance hose oH and on the 
vacuum-advance uni! as you aim the timing 
Ight at tire speerfied mark, This should cause 
the timing mark to shift rapidly. 

II the mark doesn't move or moves slug- 
gishly, the vacuum-advance diaphragm has 
probably ruptured and rs leaking. Replace 
the vacuum- advance unit. SH 




Remove and plug vacuum- advance hose. 
To check hose blockage, feet tor auction. 
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Testing charging system 




A 

BATTERY 

BEGULATUfi 



QRIVE BELT 



Clid^gmg-jysfem compo- 
nents are the alternator* 
battery, and regulator. 
When troubleshooting, 
check tor short circuits. 



T he charging system consists of the alter- 
nator. regulator and battery. The alteraa- 
lor provides electricity that charges the bat- 
tery and operates electrical components. 

The regulator adjusts alternator output to 
the demand placed on the alternator by elec- 
tric components. 11 prevents excessive elec- 
tric output which damages components. 

In the illustration above, the regulator and 
alternator are pictured separate from each 
Other. In some cans, they are. In others, trie 
two are integrated, with the regulator housed 
in the alternator. 

A charging-system problem makes itsell 
apparent in one of the following ways: 

■ Mo charge, With the engine running, the 
chary mg-system light glows, or the ammeter 



flE.AU VOLTAGE WITH ENGINE IDLING 




READ VOLTAGE WITH ENGINE OFF 



Voltage reading with (be engine running 
must be higher than when engine ia off. 



registers Zero Or shows a slight discharge 
■ Discharge. With the engine running, the 
charging-system indicator light glows, or the 
ammeler shows a significant discharge. 

IP Undercharged battery. With the engine 
running, the charging^system indicator light 
may glow dlmiy, or the ammeter may show a 
Slight discharge whan accessories are on. 
Headlights will be dim. 
m Overcharged battery. Wrth the engine 
running, the ammeter will show a high 
charge, even with ell lights end accessories 
on. The battery will need water often, and 
headlights will be very bright. Bulbs and 
fuses may bum out frequently. 

Totting Alternator, regulator 

1 ■ Co nnect a voltmeter to tho but- 
tery and make note of battery voltage with 
(he engine off, If voltage is less than 9,6 volts, 
charge battery and take another reading. 

2. Start and run tha angina at 1500 to 
2000 rpm. Record the voltage reading Trie 
reeding with the engine running should be 
two or more volts higher than battery voltage 
without the engine running. If ii is. the alter- 
nator Is probably okay. If voltage is not high- 
er. see the servicing procedure below. 

To check Ute regulator, continue to run the 
engine at 1 500 to 2000 rpm until trie voltme- 
ter records the highest reading it will reach. II 
the voltmeter needle continues to climb, the 
regulator is faulty and should be replaced. 

Servicing procedure 

t Chech tha alternator drlvo halt 
tor damage. 

2. Teat tho alternator drlvo bolt for 
proper adjustment. A lease belt may be 
the cause of battery discharge. A bell too 



light causes stress Id alternator bearings. 

3. Inapect all connac I ion s at tha al- 
ternator. regulator and battery tor tight- 
ness and cleanliness. Glean corrosion From 
terminals and see that wires aren't cracked 
0 / frayed. Replace damaged wires, which 

could ground agaenst matal and short tha 
charging system. 

4, H tho ctu» of tho tow-volt* go 

reading hasn't been found, the alternator 
should be replaced or overhauled. 

To make sure, lest the alternator for out- 
put. This is done by hooking up a voltmeter 
and disconnecting the alternator field termi- 
nal as the engine is run at fast idle, if the volt- 
meter doesn't road between 14 volts and 
15,5 volts, the alternator should be removed 
from the car tor servicing. 

Caution: Alternator output should not ex- 
ceed 1 5.5 volts during test to prevent dam- 
aging an otherwise functional alternator PM 




To lest alternator output, connect vofcne- 
lei' end run engine at 1500 to 2QQ0 rpm. 
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For decades, people have 
been putting likuk & Pecker to 
work in their homes. Now, with 
our new line of Car Care Prod- 
ucts, you can put us to work on your cars, tins. 

The Car Care Products area terrific way to help 
Ree p y ou r car i n l op coi i dil it m , and at t he same time, 
fight the accelerating cost of auto maintenance. 
The 12- volt hiflator, for example, plugs right 
i nto your ciga ret t e lighter and fills your ti res qui ckly 
and effortlessly. 

Or if you’re stranded some gloomy night on a 
desol a te roadside, the 1 2 - volt CarLite gives you a ray 
of hope. It has a powerful beam for repairs, and 
fl ashes red in an emergency 



And there a more. A 12- 
volt CarVac ' that helps keep 
your car looking like it just 
■ came off the s ho w rou m E l oo r. 
Plus polishers, a spark plug clean cr, impact wrench 
es, sanders, even the amazing new Workwheel 
Best of all, every single Car Care Product has 
one feature you won’t find anywhere else; A name 
you’ve known and trusted for years. Black & Decker, 
The new line of Car Care I Toducts, They Yc the 
key to a better running, better looking car, 

When America has a Job to do 

® it rcache* for Black A De cker. 

Blacks. Decker, 






I 


















Now sanding is 
as easy as wnapp, 



X 







brzzz. 







Forget about clumsy clips, Or screws that can scratch the finish 
■ With Press 'n Sand' adhesive -backed sandpaper from 3 ML you just peel and 
stick. And you're ready to sand. 

Choose from a complete selection of Press 'n Sand “discs and cut sheets 
just right for the job. ^ n Send u a rey TM vi 8M if 1480 3 m 



Press In Sand takes the grind out of sanding. 

3M 





18 . Testing battery condition 







To late the battery with a 
conventional voltmeter, 
ground ffjo tgntlton coil, 
hook op meter and Crank 
angina tor 15 seconds. Or 
use A meter with carbon 
pile which imposes a toad 
similar to that ot the en- 
gina and which doesn't 
require any cranking, 



AMMETER 



GROUND IGNITION 
COIL AND 
CRAPtH ENGINE 



Voltmeter test procedure 

1. Ground thi ignition circuit by re- 
moving the coil-Eo-distributor high-tension 
cabte either the coil or distributor, 

2. Attach on* end of a Jumper w If* 

to ihe enable terminal and i he critter end to a 
metal part of the engine 

3 . Crank Ilia anginal 15 seconds as 
you watch ihe voltmeter 

If voltage alter I S seconds is 9,6 volts or 
more, (he battery condition rs adequate. If the 
voltmeter reads lees than 9 6 volts aher the 
engine is cranked 15 seconds, charge the 
battery and retest il II vollage does not in- 
crease !□ 9.6 or more, you should plan to re- 
place toe battery 

Some vgitmeiers have a carbon- pile resis- 
tance mat allows imposition of a load on the 
battery Without the need to crank the engine, 
To use this instrument, conn-eci the tester 
across the battery terminals and torn the car- 
bon-pile control knob so a toad is imposed 
equal to itiree limes the battery amperft’hour 
rating This rating should be stamped on ihe 
battery 

Ftead the voltmeter alter 1 5 seconds lo see 
if you gel a reading of 9.6 veils or more . if not, 
charge the battery Than retest n. ir voltage 
does not increase to 9 6 volts or more, the 
battery is ir> poor condition. W 



1 1 you have a maintenance-free baliery, you 
may nol bo able- to- use the hydrometer or 
cell tester, since some ot these batteries are 
designed with nonremovable can caps or 
covers. You will have lo use a voltmeter. 

Hydrometer lest 

important: Den t lest Ihe baliery just after 
water has been added If the electrolyte level 
in ceils is low, add waler and drive Ihe car 
several miles before doing the hydrometer 
test 

1, Dlacoim+ct th* baitary ground 

c*M*. In most vehicles, this is the negative 
cable 

2. Ha-mow* call cap*» 

3. If your hydro mater hat a lemper- 

aiore scale, draw samples of electrolyte into 
it from three or tour cells, noting ihe temper- 
atore each lime Be sure to return the elec- 
trolyte to the ceil from which il was laken, 
The ideal temperat ure is @Q“F. For every 5“ 
above 00' add two (.002) paints to Ihe spe- 
cific gravity reacting. This correction compen- 
sates for the loss of specific gravity caused 
by the expansion of the elect roiyte as tern- 
peraliue increases. 

For every 5* below B0° r subtract two (.002) 
points to compensate tor the gam in Specific 
gravity that the contraction ol the solution 
causes as (Is temperature decreases. Many 
temperature compensating hydrometers 
have these figures on a scale. 

4. If y our hy drome t ar doaen’t ha va 

a temperate re scale, insert a thermometer in 



the electrolyte and record temperature. Use 
the formula above to make the temperature 
corrections 

9. Taka tamplti from rich salt 

and record the specific gravity, flat urn each 
sampHe to ns respective cell When you are 
done, make temperature corrections as ex- 
plamed above, if necessary. 

interpreting reading* 

An average specific gravity of t.240 to 
1.270 indicates that the baliery is sound. II 
(he average reading is less than this, charge 
the battery and test again. If a battery needs 
frequent charging, the electrical system 
should be inspected for & possible maliunc- 
tion. 

Using the celt tester 

The cell tester checks voliage in each cell 
and differences in voltage between cells it'll 
tell you if your baliery has a dead cell. 

To use the tester, remove alt cell caps. In- 
sert the tips of the instrumanl into Ihe elec- 
trolyte ol two adjacent cells, and observe ihe 
meter Od ibis for all cells, than compare the 
readings 

The band on toe instrument will tell you the 
condition of the baliery For example, rf all 
readings fall in a green band, it means Ihe 
baliery is okay, il all readings fail m ihe red 
band, it means the battery should be charged 
and retested. II the tost doesn't show an im- 
provemeni in battery condil'ion after charg- 
ing, replace Ihe battery. 



TAKE FIVE REAPINGS 
6V CELL PAIRS 




Ceil Heater measures voltage ot each cell, 
Tfw hydrometer test (below) ioga fhe spe- 
cific gravity of electrolyte, ideal rattling la 
between 1 .24 and 1.2 7. 
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19 . Servicing the battery 




CRACKED TfcflMif 



BROKEN 
INSU t, ATI QFv 



C RACK E P 
BATTfRV 
CASE 



S ervicing a ba fiery emails the replacing of 
damaged components,, keeping the 
battery clean, servicing battery cables and 
keeping battery electrolyte up (□ level 

Inspecting the hettery 

■ Battery cables. Look lor gray or black cor* 
rosive deposits around tea terminals and bat- 
tery posts-, Deposits insulate ihe cable from 
l he post, block current Now and cause engine 
starting problem 5 

If a loose cable terminal can t be lightened, 
replace it. Look lor frayed cable insulation,, 
especially ai terminals. Replace a cable 
which has exposed wires. 

Check tightness of the battery ground ca- 
ble at the ground spol and the battery "hot” 
cable el the starter relay or starter terminal. 
The metal area 10 which Ihe ground cabte 
attached should bo clean. 

■ Battery case Disconnect Cables and re- 
move the battery from the oar. using a bat- 
lery-carrying tool. Don'l move a battery by 




Special tool provides the be*i way fo clean 
the battery post* add cable ferm/ntli. 



hand, There's a chance you may lose your I 
gnp and drop it 

Check the battery case thoroughly for 
cracks. Replace 0 cracked battery 
■ Battery box. The box. or earner, on which 
ir«* battery site is often disregarded. If m Is 
loose, it can cause the battery to vibrate and 
be damaged, so make sure bolts and nuts 
are tight. II there is corrosion or rust, scrape rt 
off wllh a wire brush arid coal it win a durable 
enamel paint. 

Cleaning the battery 

If there ts no corrosion on the battery, 
washing il wilh plain water every so often 15 
enough - tf comoatori and residue ere present, 
a more thorough cleaning wilh baking soda 
will help prolong battery life. Corrosion on the 
battery acts as a conductor to drain Iho bal- 
tery 

1, TahB 1 he battery out of the car 

and place II on (he ground Cover ceil caps 
wilh laps ta prevent the baking soda from 
galling unto the ceils Make sura alt caps are 
tight. 

2 . U * litg * stiff brlmtl ■ bra ah, wufi 
the battery wilh a solution of baking soda 
and warm water, mixed 1:1 . Then wash the 
battery wilh clean water and repeal the pro- 
cedure 

3, Clean baftary posts with Che post 
end pad of a battery-cleaning tool. This loot 
possesses a wire brush lhal does a good job 
pi removing corrosion and dirt. 

4. I,*t th* battery dry, Remove tope 
from coll caps and pul the battery back into 
Che car. Before -connecting battery cables, 
use tho cable terminal cleaning end of the 
toot. 



Avoid using sandpaper or a penknife to 
clean battery posts and cable terminals. 
They will whittle down Che battery posts and 
enlarge cable terminals. A battery cleaning 
loot does tho best job. 

Maintaining electrolyte level 

Check electrolyte level frequently. When 
the level Is low, fill cells with distilled or clean 
lap wale* to (he ring in the bottom of the liller 
hole, 

A battery that needs water otten is one that 
may be receiving too much charge from I he 
alternator. Check by testing the charging sys- 
tem.. 

That my&terious eye 

Many maintenance-free batteries have a 
state -pi-charge indicator, which has caused 
some confusion. This indicator does not toll 
you if the battery is good or bad: Il Indicates 
whether Ihe battery should be charged be- 
fore being rested. For example, the indicator 
ol a Deico Freedom battery spells out one of 




Washing m buttery with baking soda wit! 
neutralize thg acid that forma on case. 



Ihe following conditions: 

■ If Che border of Ihe indicator is dark and 
there is a green doc in the center. Ihe battery 
is sufficiently charged, and tho battery pan be 
tested. 

■ If the indicator is dark throughout, charge 
the battery before testing When the battery 
has charged properly, the green dot will ap- 
pear. 

■ tt the dot is light, don't charge ihe battery. 
It has developed a high concentration of in- 
ternal gas, which will be aggravated by 
charging. 

If ihere is no cranking problem evident, 
Continue using Ihe battery until it fails. Then 
replace ir, w 
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The worlds smallest instrument panel alerts you to car 
problems before they cause costly damage. 




Catch those problems, early, and you'll 
save yourself a lot of grief, as weii as major 
expense, 

Each of Mini -Panel 's three gauges 
serves an important function, enabling 
you to monitor electrical, cooling, - 
and oil pressure systems at a glance A 



leading retail stores. It's the best insurance 
you can get for the major investment your 
car represents, 

We 1 N send name and address of your 

nearest dealer, CALL TOLL-FREE BOO 
621 5199. IN ILLINOIS 800-972-S8S5. 



anywhere else 

Mini-Panel is easy to install* with 
no drilling or bolting Simply install two 
sending devices, and make just five 
electrical connections. Once It's in place. 



Shown M/7 times actual size 



sv r*- ^ ^ 



'-Or. Pj™ nn U i. m..v AMC. Chfyw* 
Fwd and GM rfndei jdspwfs * t 
lor man import! 



Mini'Panei is the miniaturised early 
warning system that enables you to spot 
problems that may be developing while 
you drive. [Unlike traditional warning 
Jighis that don 't go on until it 's too late | 



Because Mini-Panel is so compact 
you can mount it on top of your dash- 
board -without obstructing your view of 
the road. Only 4-1/8" W x f H x 2 r D, it 
can also be installed below the dash, or 



Mini-Panel s enclosed back eliminates 
unsightly wires, so you have a profes- 
sional-looking installation. 

Vouil find Mini-Panel at auto supply 
stores and the automotive section of 





20.Testing starling system 




LOOSE Ofl 
DEFECTIVE 
STARTER RELAY 



voltmeter 



DEFECTIVE 
STARTER 
SOLE ISO ID j 



LOOSE OR ' 
CO R RODE D 
CABLES 



WEAK 

BATTERY 



LOOSE Oft DEFECTIVE 
starter motor 



DEFECTIVE 

STARTER 

SWITCH 



TRANSMISSION SELECTOR 
NOT PROPERLY SET 



T hera are variations in starting systems 
Uom one ear to another. Many use start- 
er relays Some don't. Some have a solenoid 
on the starter motor, Others don't. 

Differences notwithstanding, every start- 
ing system works the same When ire acti- 
vated, current from the battery Is delivered to 
the starter motor, allowing the starter-motor 
pinion drive gear to engage the engine fly- 
wheel. The starter-motor armature rotates, 
driving the drive gear and flywheel. This 
causes the engine crankshaft and rail at- 
tached components to rotate. After the en- 
gine starts, the pinion dri ve gear disengages 
from the flywheel and the- starter shuts off 




BATTERY 

TERMINAL 



POSITIVE 
LEAD j 



starter 

TERMINAL 



inspecting the system 

A starter motor may act sluggish in the ear- 
ly stages of a problem. As Ihe problem gets 

VOLTMETER BATTERY 



NEGATIVE 
LEAD ! 



Check the voltage At fho three locations 
on the starter a&fenord with m voltmeter. 



worse, the starter motor won'! be activated al 
all; then your car won't start. Often the cause 
ol the trouble rs something minor that can be 
found by visually inspecting the starting sys- 
tem After making sure that the battery is 
charged and the battery cables are clean and 
tight, look lor: 

■ A securely mourned alerter relay, with 
clean, tight cables. 

■ A starter cable that is free of corrosion 
and securely connected lo ihe starter motor 
(or solenoid J and to trie Starter relay (or the 
battery). 

■ A starter* motor that i a securely 
mounted, 

■ A transmission selector that is firmly on- 
gaged in park or neutral Most vehicles have 
a safety switch that prevents starting when 
the transmission is In gear, 

If all these areas check ouL tasting of the 
starting system's components then becomes 
necessary. 

Tesl/ng the starter refay 

Some cars have a starter relay between 
the battery and starter motor that controls the 
heavy electric current sent to trie starter mo- 
tor. The starter relay possesses a set of con- 
tacts trial close when ihe ignition switch is 
turned on to alto* current to reach the starter 
motor. 

To check the starter relay, conned a volt- 
meter to trie starter- cable terminal of the re- 
lay and to the negative post of the battery 
Turn the ignition key to start position, 

You should hear the starter relay dick and 
the voltmeter should record battery voltage, 
less approximately Yi volt caused by circuit 
resistance. 11 there is clicking, but Ihe vQltme- 
ter shows no or low voltage, replace the re- 
lay. 

If the relay doesn't click, disconnect the 
voltmeter and ground the ignition system by 
removing the ignition coil-to-distributor cable 



These ere the most common causes of 
starting malfunction. Begin by inspecting 
battery; than axemlne ail connections. 



at the coil. Donned a Jumper wire to the cable 
terminal- and to a ground. This is a precau- 
tionary measure lo assure that the car engine 
wGrt'1 Start while you are probing the termi- 
nals, 

T urn the ign ition key to start Then discon- 
nect the cable Irom trie starter-relay “S 1 ' ter- 
minal , end connect a jumper cable to the bat* 
tery's positive post. Touch the other end of 
the jumper to the relay terminal', De- 
pending upon (he response, fake one of the 
following actions: 

I- M th# • tartar relay click a. there is 
a failure In trie Circuit from the starter switch 
lo the relay. The failure may be with Ihe start- 
er switch, transmission neutral safety switch 
or wiring. 

2 . If th* itatir relay do#* not 
dtek, replace it, 

3. If th* • tarter relay click*, but 
the starter motor does not operate, 

the problem lies inside Ihe starter motor (If 
the starter is noi equipped with a solenoid)-. 
Remove the starter motor tor testing on the 
bench. 

H the starter is equipped with a solenoid, 
connect a voltmeter to the battery's negative 
post and turn the ignition key to start Check 
voltage at the starter terminal, battery termi- 
nal and battery-cable terminal of the sole- 
noid. 

If Ihe voltage reading remains practically 
the same as battery voltage when you probe 
trie starter terminal, the trouble is inside the 
starter motor, which should be removed fpr 
testing. 

if the voltage reading should zoom more 
when probing one terminal than the others, 
the trouble lies wilh the starter solenoid, 
which should be replaced, EM 
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Get a set of Monroe Radial-Matics 
and you'll make out like a bandit. 

If you don't have a set of Monroe Radial-Matic " 
shock absorbers on your car, you’re robbing 
yourself of the best ride you ever had. Because, 
just sure as shoot in', Radial-Matic is the best 
riding shock absorber Monroe ever made. 

In fact, the Radial-Matic shock is the first to 
combine five proven ride improvement features 
in a single shock. 

But just to make sure you know we aim to 
please, we're making a pledge no ordinary 
shock dares to make: "if in sixty daysyou don't 




agree four Radial-Matic shocks give you the 
best ride ever, Monroe will replace them at no 
charge with any comparably w 

priced shocks/’ 

So mosey on over to jtWi ^ 
your Monroe dealer and ' 

ask him for a set of 
Radial-Matic shocks. 

They'll make Old Paint 

ride like the great , 

horse Silver. ^ 




FUEL SYSTEM 




21. Servicing automatic cholie 




STQVE-TVPE CHOKE 



VACUUM BREAK 



THE R MOST ATI C-CHOKE COIL 



Vacuum break acts oft linkage Is the 
choke pt *fe, hiding it slightly open 
and preventing an overly rich 
mixture from flooding the en- 
gine. Stove type uses 
engine heat to aef the 
choke piate end de- 
termine ihe right 
fuel mixture. 



CHOKE VALVE 



T he automatic choke system closes a 
plate over the thraal of the carburetor 
when a cold engine is started. Il also acti- 
vates the carburetor last-idle system to keep 
Ihe engine running at a htgher than normal 
tiling speed until il gets warm. 

The choke systBm allows a richer mixture 
■of fuel lo enter the cylinders for quick starts. 
The combination of a richer fuel mixture and 
last tile keeps the cokl engine from hesitat- 
ing and stalling during the first few minutes. 
As soon as (he engine is warn and can run 
efltirenily without a richer fuel mixture and 
faster idle, the choke system should shirt 
down, end the fast -idle system should be dis- 
engaged. 

The choke is set at the faelory when (he 
car is boil. Generally, this setting will suf- 
fice for Ihe life of the car, bui in order 
to keep the choke operating properly,, per- 
form the cleaning service outlined below, if 
the engine hesitates or stalls, or becomes 
hard to start, troubleshoot the choke system 
as explained . 

Cleaning the choice 

Clear) the plate ano linkage with carburetor 
cleaner once a year. Dirt produced by gaso- 
line fumes arti oil can accumulate at choke- 
plate pivols or on the linkage, causing ihe 
plat# to slick open or closed. 

II the plale sticks open, the fuel mixture will 
be too lean end prevent cold engine start ing 
il will also cause hesitation and/or stalling. 

If (he ptate sticks closed, the engine will 



receive a rich Fuel mixture. This, too, causes 
stalling. 

Remove the carburetor air cleaner anti 
spray carburetor ctianer on the choke piafe 
and pivot points Spray the linkage Itiat acti- 
vates Ihe choke plate Wipe parts clean with 
a dry cloth. Do hot oil choke-system parts. 

Inspecting tfie cJtcfce 

With the engine cold, have someone start 
the engine. The choke pl ate shou ld be closed 
over the carburetor throat , 

When the engine starts, ihe choke plate 
should open slightly. Pul noiiceahiy As the 
engine warms up. the choke plate should 
Open wider and wider as heal causes the 
thermostat spring that controls the choke lo 
relax its grip, until the plate is luily open. 
II the choke doesn't operate in this man- 
ner, uw choke-control unit may have to be 
removed Irom the car to replace the 
thermostat spring or, if so equipped, the 
choke pision. Before doing this, several 
external components should be checked. 
They are the heat lube, vacuum break and 
electric assisl unit. Not every carburetor has 
all of them. 

Checking the heat tube 

Choke systems with Ihe control unit 
mounted on the carburetor (glove chokes) 
have a lube running from Ihe engine to the 
choke control on Ihe carburetor, If this lube 
cracks or comes loose, dirt drawn into the 
control can contaminate the thermostat. 



Check the heat lube If il is damaged, get a 
replacement 

Take off the choke control-unit covet and 
remove Ihe thermostat spring. Clean out Ihe 
housing and clean Ihe spring in solvent, 

Examining vacuum break 

Generally, stove ChtikeS have a ptalOri Or a 
vacuum break that opens line choke plate 
when (he engine starts. All other types of au- 
tomat* chokes have one or two vacuum 
breaks on ihe carburetor. 

A vacuum break has a diaphragm inside 
the housing which is activated by vacuum as 
soon as the engine starts. The diaphragm 
moves a linkage, which opens Ihe plate 
enough to prevent stalling by a too -rich fuel 
mixture, 

II ihe choke piaie doesn’t open when, the 
engine slarls. disconnect Ihe vacuum hose 
from the vacuum break. With (he engine run- 
ning, hold your thumb over Ihe hose. It suc- 
tion is weak, replace trie hose, Also, Clean 
out the port at line base of ihe carburetor 
where trie hose connects. 

To determine if trie diaphragm in the vac- 
uum break is in good condition, attach a 
clean hose to Ihe vacuum- break hose fitting 
and suck in on trie other end. it the linkage 
chat connects to the choke plate doesn't 
move, replace the vacuum break, it the link- 
age moves, press it into me vacuum break 
and hold your thumb tightly over the end of 
the hose. Release the linkage. If it moves 
with the hose plugged, replace the vacuum 
break. 



Chech fug Ihe electric-assist 

Some chokes have an electrically heated 
element that causes trie choke plate to Dpe n 
as quickly as possible, This reduces exhaust 
emissions caused by rich fuel. 

To check the tuncton of (he eiectric-assist, 
start the engine (cold) and pull the wrreotl the 
electric-assist unit on the choke control 
Touch the wire to the contact. If there is no 
spark, trace trie wire for shorts. II wiring is 
sound, replace the unit. rw 




VACUUM plAPHftAG: 



HAND VACUUM PUMP 



To tett the diaphragm, apply vacuum fo 
break end check for linkage movement. 
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LOOKING FOR IDEAS ON HUNTING, FISHING, CAMPING, BUILDING, TOOLS, ETC ? 
THEN USE THE COUPON BELOW. 



WORTH WRITING FOR 



265 Knowing Your Car Inside and Out 

IIcth' s a cuEurltil Ift-jisTgi' hckitlel Fmm DavtanTirr &- Ru!?Im l f Cnnipajiy 
that’ 1 : Insuler] with diapxunn, pirtnn'sand ili'si'ripthv in Ibri nation on just 
jiViOut ^ven <)f jtki r car. Fmm tjrt-s #nri brakes In ignilkm unit Fuel 

systems, umj If h-uro H™- to find what is 4 f!ii)c arid lurw K* makr ir wnrk 
right. A wi-nllll Jtd InfinnriatHMI for jnsl -5<V. 

266 Alt About Oil 



I Ji St ft nt Uiutur mb an* di^l^k-d kir dillcrcrll Opcratiliji mI tliil m HITS. 
Here's itf k inAimiativr ImuLlct to heip you select the rif^hi Hut^imitivc 
motor ftil For y»ur nr-stLs. Frv-t' Irtrrrt VLiakcr Stale Oil. 



267 How a Your Body? 

Winter can lx- rutigh on imir cjr. su AViHKlhill/Permatex otters _snme wln- 
tiuns kn UlErkir l*n:b dama^ - \ fiiari Hal with r^y-UHlolhnv illitrucTiurlS 
and phuhw tells how In- fix msl-imlN, scratches and drills Only 50f. 

268 Too la tor the Mechanic 

A 24- pace catalngul hand tools fn>m dianni‘llni L k, Inc , siscs hdt inlur- 
mjllinn aiglet ihcif prmuhr longure-aiirl Ejimveslip mini pint*, precisum 
Cutting pliers, adjustable wrenches, Kti'u drivers, hammers, tin snips, 
dumping touts ami Inrirv. Free. 

269 Keep Your Car Showroom Shiny 

llcri' s a Fiill-cnW hrrk-hure .dxsnl maintain iiijc your curs appcurancc — 
both inside and (ml PnUctlive processes (FmI preserve vmir uriv car -s 
finish run! can help Tcstcire i drier U'liiclrs usin£ [wml sealant <j.ihE uphul- 
siery and vinyl treatment From Tidy Car Fn 1 ?, 

270 Save Fuef r Increase horsepower 

Belt-driven Fans can waste liirl ,mri nils v our car engine' s power. It's sim- 
ple to replace sour lint with Elv-rti j-Fjijl It's advanced, wafer thin, print’ 
cd -circuit mntnr is linijoued to fit WOsI dninestkMod import anhuiiivli-ile.v. 
h ull-L iihn' brochure dustrillcs this frill tested itrw pnwlud Free from 
Fie*- A- Ute, 

£71 Spray Away Car Scars 

Seven steps to touch up yumrear in an easv-tu-fbHuw instruction Iwioldet, 
Illustrations show you the pmjK'rwav to handle scars and scTatclu’s, m- 
t Judiirt sanding. spray in e. and Final flubbing. From Unpll-Cdar Prod- 
nils, Free, 

272 Be Instrumental 

^ IX^”Allii(,t [ 1 1 si ri i ii m 'I i is offers a frlll-ci ihiT catahij^ cvjvkii 1 1 1 ng the iVlIH.'- 
tkm ol lhcir V r Dt> cmnhinutitHi h;imllrbar/l:iii mg gauges. and hum to iisc 
these bulling instrumeiiis fur safer. rrn^e pleasurable biking. Also Hiker 
and Enduro Uitfruimmls, (ilus (Tuzy jester offers Free. 

273 Stop Rear-end 5#g 

Wheiht T uuu UK*- >onr car l<i ttnv ur tote, thr dip-it-><.mrself projects a! 
home, (iron vacation trips, its renter nd Can U 1 l»vi rhudcit. Thineaii ciilisc 
pour and ini-^Je Imjidling uud riding Inlhrmitist', 16 -jmic.- hisichiiR 1 ctc- 
phfins how (he CarC.Ho CtJil wsirkv tn eomhat ri L a_r-4'iuJ .n:d Front-end 
sway, Frivm ^frjnyi Automotive Free. 

274 Manifolds UnfoFdod 

Kifetbnvk ivHh'Is (t hroelimy tie scribing itv line m| Jiicl elTitPerit single- 
plant.- .md fwo-phitie truirdfohls. Each is pictuntl with a brief description 
and a h:st ni'ianrrent models it will fit Explains twrw tlk-H’ prodnets work 
HFtd what they can «1 j r lor your vehicle. Free. 

275 A Whole Lot of Catalog 

The J.C. WhillieV into parts and iuct'sstjries eytidop enntuius ninrr fliun 
BB.OOO 1 tleiiis lor lirtLislls even Amrrttttll and in^inrt Cntr on the nr.Kl 
tffllav, is well js initli, inouvrcyde^, vans, and recreational vehicles. Thr- 
catsdog is designed to meet (Ite needs ol antiNmold le nvi in-rs al {'very lev- 
el- from prnJessknutl inedumiev to do-il-yoinveHerv. Fntm AA'^rsIww-vky 
A ta>. Free. 



276 Poly Wants ■ Crack-Car 

T mar cars finish deservL's pnrtetlkm hslffi natun' s harsli treatment 
ihc-cEuunk-jilfl it is espused to. fiowrys Blue Poly . thp cme-step poly sealant 
Introduced hy Blue t kind Pamphlet 4 offers the hnv, V and irt hv s retj.-irding 
thi!4 verdant in tpiiik. easydo- fewl 4|uesticm *rid athswer si vie. Free- 

277 Don't Drive Blind 

The FtjolM‘rL Divivkm, Parker J’lanniFin Corp wunln tu vhi.n.v yam how t4> 
eliminate dangemMsdri 1 . inghlrmt sjxits. 4-foliirSnK liiiri^ illustrates their 
eleH rk remcle wifHn.il mirnirs nut InickH and trnilers. TIlcw mimm 
nirfte with step-by-step mstnn-timis and all jxirts for easy do-il-ytltlrsell 
imtdlatiotk Free, 

278 Saga of the Mustang 

\ew 200-pjge, ilhidtuted bivvk. 'Muslnng; The (annplete lltstoiv nJ 
America s Piotnrr hmy'tar ; WViUeu by H>PULAH MEt:llAMf:|> De- 
I n?i t Anlii Edilirr. C-aFy AVitM‘nl>erg, this book tab's yon fx'liiml (be 
ultiii'i . . from tlx: nne ial plarm ing meeM ri gt In drurnatk' ri sr 1 o .A ri K-riti's 
most popular KipnlniE cm. InchKles 24-^icc okir sechrm of Mnstarn* 
flnHll llttvl trs thity. PiilJisht'rl by Atncrk-un Quarterly ^ 3IS. H-'i. 

270 A Little Grease Can Go a Long Way 

(’FI Silicone llelkwes tFi.i( un inm« L id preicnti4H] can helii avoid Liter ante? 
inMiiitenanee probfems tmd r( i pair jofw. iiiey idler [w-iy'lfivA -to'' Ex^kSeEs; 
(hat ill ascribe two ol' their cur i-are prodncl s lliai can help maintain ptr- 
Ehrm;|iii^' Jhd prelection: Spark Plug Boot BeSiMse -if id. Grea.se and Lube 
Free. 

280 Hard-nosed Horsepower 

All (he facts am] figures me available 4jn Suzuki s 1 ?>S() off-mad and dual 
purpoM 1 ]>laylilkes An ^t-page, lull -color hmchnre gtxi’-s 1 nlf >rma.tion and 
siw'cifk'Jtiniih on eleven rnss' iTiotorcycbs irt aEF. Free. 

261 Be a Big Wheel With Radial Tlrm 

Ify'diire ihinkiiiiJE nbuiit ssviteliilic to fuel -saving rydutts, li. V Gnudrieh 
aiders Ii4'lp in making tin 1 rigid selection V>t one. fail five in fi>r motive 



brtH'hurca on ilM.dr T/AiijJ Injili perf 4 . 4 r 111 uTn.-e tin' line, These radials lit 
must evorv applies*! ii in. msiirnRiT i\us, imports, Viins, pcrtWmimee ears, 
trucks and 4-svheelers. Free from R.F. Gi.mdrk'h- 

282 A Dynamic Speaker 

There ure Uiauy imfxwtant rpiestions invoked in hltiiig tlx.’ right speaker 
systnil to your ifeLrtiiiiilur r-ar: how many, sizi\ kKation 1 a few. A4idmt- 
vos has iiii-|kfired in iubrinalrsc. Id-page lxniklel answering these [jlle-s- 
tmns yuy linin' A]w, If) rules to ina.\inozi L jM-riiirmancr 1 and enjoyment 
Free . 

283 G«et Your Body in Shape 

SWISS offers wluElnns Sir your funis rcjvair iH-4-rls with [hi 1 : 4 i ,4.sy mini Low, 
S tep-lly- Sl4 ■ p body n\ u i r ihan 1 ml. I ncl m k*s pin any and iustn 14 ■lUm\ for tlie 
ro jTiLi r 4 tF minor I sd y daniaae . ri ist-ou ( s. stratebes and dents . - ;is well 

m fiberglass funly fe|Mir. From Go-Jo Industries. <hily iMY-. 

204 Engaging Gauge? 

Everyone tv ants in s^iire/c 4-.str.-i Fuel nsi]«-ng4' friun ewi-y g^ilhm rif jyi- 
□line. C4:ilur brochure j>i4-liires 17 nfilFeretp V1K)- iluIh» i^mwes that ran 
help you do this 4iiul mnxfmi/e p nicer • • siiuplify ami reduce matnle- 
flJiKT. 1 ■ ■ ;itiH.I pmv-kle mi h-licK iderl fu pmhicius developing in iiutt 
ertgifir t»r elt'etriefl] s.ystrm. Fret? linmi V|j(l-AR{!() [lislnimciits. 

285 Change Your OH ^ Trral Yourself 



According to A'alvoline, you cao save anywherv from $7 toSl2 hv (‘hang- 
fng your own motor old. ff vmt've hesitated (e (iicdtle tliisjob, thn.'ir firll- 
4T4 >Ioi, h-iKLgr [Tamphk-t (elk you bow AV'iitteh bv A j F-’cnt. lour-time 
liidv f'liump, in an e-asv s1( L ri-hs--st4’p liirmat, it rfFus-trates hrs^ v?ou can 

L ’ .. . 1 1 t' nl. ' i r 1 ' 



change yuuf (al and oil filter free. 
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□ 271 

□ 272 

□ 273 

□ 274 

□ £70 
O 276 



□ 277 

□ 278 $25-65 
O 270 

D £00 
O 281 
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the offer, Each company mails the material directly, Your order will be on Us way to you within 00 daya. 




CHECK THESE LISTINGS. 



286 Tools, Tools and Mara Tools 

All ]yfi pikgrh uF (In. 1 t, ! S. (irtifful SuppK f"urp. 
i-.J tjliPg.u v fi 31c 1.2 with tup-name- tqol% nutl haiidi - 
until Hu pplic* — 6,000 nf them! 
prices. ton. $1 .{JO (refill ickllilr (jin fir'll nritri ■ 



287 Here’s a Shopping Bag Full . . . 

S|rws.rt-U .truer is ellimji li, an unlieliei, able eel- 
lection of auto guides and mSirmstinn. l , ‘nHn 
inning your ro the use nfpnmer instrumen- 
tation. sensor instrument tutulnd and a bro 
then- cm tlie world's smallest ihstminciil panel. 
Hus Sh*li i 'Trt t f Vleeltiide decal and hunkjK-r 
Sticker What il great deal II >r §2 1KJ 1 



2BB Take the Hassle Out of Your Car 
Maintenance 

Save time, jnniie-v, :mtl trouble when you keep 
yntirrjrs peris clean and lubricated. Here's a 
guide Irimi Cftiltl Katie i]h nitrating linn lull Line 

of JiukiiTHiEivt 1 pun Lets, inducing hibrkau!:*. 

sealer*. engine eltauers and UK ire- biplane 
Imv, lit u w eaeli product to keep yonr tai run- 
ning smoothly. Free. 



289 Power to Camp Out or Ship Gut! 

Besides iiiotorevelcs. Honda wu uld like you to 
know dial il make* ;t Full line <if portable gener- 
ators from 54KJ to -iJOl) watts, and outboards tor 
boaters end fishermen alike. All designed with 
reliability and durability in mliwl- Free bre- 
eliure, 



290 Keep Your Car Out Of Tr&UOte 

limeupti Tnoiihli'nhcmtjns is a complete, lully- 
rllu st rated guide to smoother engine perfor- 
mance ami ln'tler gus mileage New cotor-Vyed 
"job steps-' simplify dn-it-s ourself prwedmes 
Complete timoup hjwh.-s tor U.S. ears, popular 
imports, plus pi(KU|js, vans, 4-wheel drives. 3-10 
pages, ii iclud mg pk’loml treubledrseiuE charts. 
From Saturday Mechanic SM.VJn. 



291 A Money Saver 

Fix almost an> part of al most any l r .S cur 1,1975- 
S0l with easy "luw-stb-p-at-a-time' help from the 
new edition Basic fiar Can 1 Illustrated. Simpli- 
fied hislr m-tkins. ''pni-slmp” lips and hundreds 
of diagrams. Illustrations and specs make tjiis 
L L inllprekeiii.ive volume li real moiies SaVei- 
jiagcs. Hardbound.. Jclsl 814.95 from Motor 
Books. 



292 Save Your Body & Money, Tool 

Salitrd^ij Mechanic oilers a complete guide to 
keeping yonr rjr Looking like ro w —Bodywork 
& Fburitiog. Fully illustrated. Step- Ip -step plni- 
tew and color diagrams show how to (fd auos t ji 4>s 
yourself without expensive equipment. Full- 
colnr sections on living rusHTots, dents, plus 
spray-pain ling and custom techniques h\ Ibe e*. 
pcrls 2-WI jjftges. 9h.5jUi. 



29(3 Keep A Cool Car 

Protective a tnli 11 E cai i save you money . I l.tyden 
ufTer* a Ifi-page. full-color booklet explaining 
lurw | his can be achieved; licrw cooling power 
pmtetls youi' investment in your vehicle and 
lu'lns avoid expensive travel troubles. Cover* 
both engine and transmission oil eoolcrs. 
$1.00 



A Coxiiiouing Tidy Gar Success Story, , . 



‘When I was 19, Tidy Car 
gave me my dream . , . 
a brand new Corvette.’ 

Timothy Sen erd 

Michigan ^ 



f 



In our Iasi report from Tim Seward, he said 
that at 1 a years of Hge he had hi h own Tidy- 
Cur buHijLVHS, Four employees mul a goal to 
make a million before he was 25, 

Mow, with u dim‘FI amployees. new 
offices und un Impressive guruge facility, 
he's ci 1 rL'^d y making many of h|K dreams 
come true. Yes. one dream is to make a 
mi III on heEu-w ha 'a 25. hut another druam 
was lo own a brand new Corvette. 

One down. One to go. 

When Tidy Cur Eric, announced u new 
Corvette would be the grand prize in a 
Dealer incentive program, Tim, determined 
In win il. bought a one-usy airplane 
ticket lu the awards preaenUitlon al the 
International Tidy C^rConvnntinn, Hu 
drovu home a new Corvette. 

That's l he kind of positive thin king 
Ihat'Ji continuing tn make Tim and tuuny 
Tidy Car Dealers like him successful. Tim 

givaii tin many an 2 S-CV curs, trutiks, vans and 
rentes t tonal vehicles Tidy Car’s Tough r N 
Tid.v* Treatments each month. 

Re started for less than £1509. 

"Now I invent more lh,ai: I hat iri advertising 
each month The potential of this busi- 
ness is- untimited,'‘ says Tim. "Reap] a arc 
becoming more and more aware of the 
nned to prntecl Ihe surfaces (if all lypas nf 
Vehicles. There's no doubt that thmie 
services will boo in in the '80s/“ 

Fxdystve processes, equipment 
and a guarantee! 

Two of the most famous Tidy Car Rmgh 'M 
Tidy Treatments are Pttsurt'-A-Shlno® end 



Upholstery -Card 2* [for new car fahrir 
interiors!. Htilh are guarantBed in writing, 
with minimal maintenance, for as Jong 
HS the vni tenner owns |fi«r:.-ir Plus, Tidy- 
Car has other restoration and protection 
troiilmunte fur mulal, vinyl, fiLierglu^s 
and ftibrin covered surfaces. 

When you ihitikof all Ilk 1 boats, 
vans, trucks, not to mention alt th« family 
cars that need protection from sun, salt, 
pollution and uxidallup; you can begin 
to understand why Tidy Car has 
many successful Dealers throughout 
North America. 

Find out now how you 

can win with Tidy Car! 

1 1 you qua I . f y, you ca ti join 1 h i > h u ml reds of 
Tidy Car Dealers enjoying high profits and 
low li ved Costs, plus ii business they Cuil 
he proud of, Send in Ihe coupon today! 




Gary Curaitsun, President 
Tidy Otr I nr:,. Dept. TM5 
391S Broadway 
Chenktowaga, N Y 14227 
(71b] 85ti-2e2& 

□ I'm interested in Tidy Car! Please send 
ana your free 20-page brochure on how to 
win with Tidy Car! 1 

Nome 



Address 



Qlil 



Stale 



Zip 



NO MORE BACKACHES! 

bugged Blutfrihi Cultivainr 

CUTS TIME AND WORK 

HD»( ert '.Vhctu — Simps ConlinlS 
PCin-i(-DE^illi1ing bn« ) 
Tiii-cwh <» dir* an E4«dlmig5 

W&ik± U«e la plants 

money-back; f 

WARRANTY ^ 

Uftil meudn .l*p-!h cdnlttf. 
lc-'c-C4#n Iran die |, m: w'tnch 
Bupgj 4 SKalten enjmt. 
xhippnng 

OlflfCT f ROW FxCTOflr 
Ercuhi^i Fnn> 

PRECISION VALLEY MF6. CO. 

SCH Vila ^pnngiirld VT 051S6 




BE A 

CHIMNEY SWEEP 



YtniT Own Btiiinm: A ,h,— v, 

rhv A>JUfT w«i* HI 1 -.IW hl'ir 

rlurg* .1 -[4(1 HI 

A Growing Ni«d 

IK+ tr^lp> •. inhi I'M- 
nwhfd <n * dr^niKir 
n.rrdw in tuiniri^ 

W'Md tfTKrfc* d«p£Hflk f'-i-n' 
mahur tron^u in rhmiMyf 
K>^fiior dnrrnq ii nvci 
K> prtfNWffl Ittf d*ffl 

Th* Aa®tt*l Ui*tr 

Mcrr hh#o?vl urn il ihun a - .*, dhm “wCwd «i 

fhtccwiiAp 

Hr-d ina ,-sir h»jr nr r*J TflLL FREE 

biv llmri and nw tr ' ‘P* Aoquv Wn! >,■*• :r,. 

800 648 5311 

frNnfto teen |TM 

Aaipual Wrai Nailnna, 

Ben 6113 LVpr p* |Q 

(l Wavtporf CT 
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22. Servicing air cleaner 




HOLD 'DOWN 



COVE R WITH 

PRnt ecu ve 
SHOP CLOTH. 

WHiW HE MOV I MG 
FILTER ELEMENT. 

COVER 



INTAKE 

snorkel 



A 

VALVE 



GASKET $EALlNG SURFACES 
MUST BE INTACT 



gasket between carburetor 

AND A I A CLEANER MUST BE 
RflESENT AND INTACT 



T he character of the carbu rotor arr deader 
changed with lh* advent of exhausf 
emissions conirola. The component is no 
forger used onty to No id a Bering element. 
No* called the thermostatically 1 coni rolled air 
cleaner. it also is used 10 preheat air e ntering 
the carburetor when ihe engine is cold. 

By using the air cleaner as a ore healer, 
manufacturers can calibrate carburetors to 
loan settings, which help reduce hydrocar- 
bon emissions. Furthermore, preheaErng mr 
entering I he carburetor when the engine is 
cold improves engine warm-up characters’ 
lies and helps prevent carburetor icing, 

A malfunction, ot the various elements of 
the Iharmostalicfilly conltbiiec) air cleaner 
can cause engine performance problems, in- 
cluding stalling, rough idling, lack or power 
and increased fuel consumption It is. there- 
fore, wise la check the condition, of ihe air 
cleaner penoditslEy 

Dii«<tembfJfig mir cleaner 

You may have Id disassemble ihe air 
cleaner to replace a defective part. To do 
this, proceed as tallows: 

1. Remove th* wing nut, dr bold- 
down mils,, holding ihe air cleaner to i»e car- 
buretor. 

3. n*mavt th* covtr and lake oul Ihe 

tillering etomeni lor inspection, 

3. Dlaconn*ct houi. As you do. lag 

each with a piece of masking laps so you'll be 
able to reattach the hoses to their proper 
points. 

4. R*m<*v* the air cleaner by de- 
taching the fresh air duct Irom the snorkel, if 
there is a duct. 

Important; There is usually a gasket be- 
tween Ihe carburetor and air cleaner Inspect 
this gasket if rt |$ damaged, replace it. It is 
important la reinstall this gasket, so did can't 
be drawn into the carburetor from around ihe 
base ol the air cleaner 



Inspect filtering element 

Remove the eir-eleaner cover and place a 
clean cloth around Ihe carburetor Ihroat to 
prevent dul from dropping into the cerbure- 
lor Lift the filtering ole morn from ihe air- 
cleaner housing. 

Slam one of Ihe flat, solid endpieceg ol the 
lillenng element againsl a hard surface to re- 
move surface din Thrjn hykl a dro plight 
against Ihe inner surface of the element. It 
you can see light through the filler and ihoro 
are no holes or (ears »n Ihe element, keep the 
liner. However, if ihe fitter is blocked by did, 
torn or wet with oil, replace if. Before install- 
ing me element, wipe inside of the housing 

You may notice another filtering element in 
the housing— a smaller elemenl, on one 
side, to which a hose is connected through a 
hole in Ihe housing. This Is Ihe PCV filtering 
olemonl. Il must be replaced periodically. 

resting (tie components 

Do Mie following lost when toe engine is 
cold: 

1 * Kamov* lh* Inih air duct from 



ihe snorkel 




Apptr vacuum to rhe vacuum motor to 
check tor damper operation, if you have 
no tiand pump, draw air wHh your mouth. 



t. Look in«id® th* inarktl as some- 
one starts the engine. The damper valve in 
the snorkel should be closed If fi isn't, there 
is a malfunction which should be traced 

3. Hold * th*rrnont*t«T agalnlt 
th* valv* if it is dosed. 

4. R*ad th* temperature scale, 
which should be between lOS^F. and t25*F. 
as soon as the valve starts to open If tem- 
perature is nol within Hue range, replace the 
sensor to Ihe air-cleaner housing. The damp- 
er valve should swing wide open as the en- 
gine reaches operating temperature. 

Valve deain’t close 

It Ihe damper valve doesn't fitaw when a 
cold engine is stalled, and you have a hand 
vacuum pump, disconnect ihe vacuum hose 
al Ihe vacuum motor on lho air-deanor snor- 
kel Attach the vacuum pump and apply vac- 
uum as the operating handbook describes 

If the damper valve in Ihe snorkel shli 
doesn't close, replace ihe vacuum motor. If 
ihe valve does close, its mallunchoning is 
due fo a lorn vacuum hose, damaged damp- 
er valve linkage or loss of engine vacuum. 

If you don't have a hand vacuum pump, 
disconnect the vacuum hose at the end op- 
posite the vacuum motor— that is, al the vac- 
uum source. Inspect the hose tor damage, 
then create suction with your mouth. If toe 
damper valve doesn't move. Ihe vacuum mo- 
tor is probably damaged 

Replacing thm senior 

1* Rvmov* th* *lr clvmtr from Ihe 
carburetor. 

2. Find th* a*naor to the air-cleaner 
housing 

3. Pry up on th* tabs on Ihe aenaor- 
retaming clip. 

4. Rome v* and dl ac and th* aanaor 
and ga*k*t, and replace them. MS 
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RED GIANTS. 

Big, tough Delco Shocks. Oty street or country road, you ll like 
the firm feel you get with Delco Shock Absorbers. 

Because they're built BIG. With a hefty 32-miiitmeter welded steel piston. 
And a whopping 59% greater shock capacity than standard 
one- inch shocks. To handle even the rough roads. 

Delco also offers Heavy-Duty Spring and Air Shocks, a!J built big and tough. 
Detco Shocks are available for most American-built cars and trucks 1 
and for most imports, too. So make sure your shocks measure up. 

Just ask for the red giants — big, tough Delco Shock Absorbers. 

Ask for quality AC-Delco products wherever you go for parts or service. 
AC- Delco Division of General Motors Corporation. 

THANKS, DELCO. 








Twenty-five years afe it didn't make even in today’s higher revving, hotter 
a big difference what motor oil you used, running engines. 

Most of those old V-8 engines ran at a To demonstrate Castrol's ability to 
mere 20% of their capacity, producing withstand this intense heat and pressure, 
relatively low temperatures and making engine tests were conducted by an inde- 
few, if any, critical demands on a motor pendent lab. And even ___ 
oil after the equivalent of 

But todays smaller cars are a lot 2,000 miles, Castrol still I ft? I 

tougher on an oil They do the same work didn't break down, 
as bigger cars but with two - even four - So if you drive one B 

less cylinders. So their engines often of today's demanding Vjr\ 

have to run at 80% capacity creating smaller cars, make 
brutally hot temperatures, sure you use Castrol - 

All this can break down an oil's vis- the motor oil that keeps 
cosily That's why smaller cars need up with the times. 



Castrol 



The oil engineered for smaller cars. 
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23 . Adjusting carburetor 




tote speed h j el with idie-ad- 
lu$Ung screw; with engine 
warm t vacuum hoses pteco-d. 
On some canbs, the idle- slop 
solenoid rm/sf to adjusted. 



C arburetors vary significantly in makeup 
and the adjustments they require. Gen- 
erally, adjustments that can be made in re 
slow-idling speed [also called curb-idling 
speed and hcMdling speed}, fast-rdling 
speed (also called cold-idling speed). idle 
tnnsdura and dashpot. 

Carburetors on some t9T9- and 1980- 
model vehicles are nonadjustabte. Check 
service liieraiure Co see if your car has 
one. 

Adjusting slaw-idling speed 

Hole: Manulaclurers sal various 

■conditions for soiling slow-idling speed- 
Soma want it sal wi(h the transmission in 
gear: gibers set with (he Irans in neutral. 
Soma wanl llhe airCondilionsr turned on; oth- 
ers want H nlf Check ihe amissions infomiH- 
tion label in the engine compartment or ser- 
vice manual lor instructions. The mlarmation 
label and servtes manual will also specify 
your skm-idling speed- Adjust as follows: 

1 , Warm up th* unpin*. 

2, Conntct m tac ho mater. Leave the 
engine running. 

3. Find th* al 0 w-Jdllng-apa*<l ad- 

lusting sc raw. Ii is located at the throttle 
shah, resting agamsi a flange on the shaft. 
Turn the screw in or out until (he tachometer 
records the specified slow-idling speed. 
Turning the screw causes the throttle valve m 
Iho carburetor to open or close, changing the 
idling speed. 

4* Adjust >Vow-hlllflrip#«l ter*w 

to move the idto-step solenoid, il the card has 
one. back and forth on Us bracks! — or turn a 
nut on the end of the solenoid plunger. 

On some Ford models, idling speed Is se< 



by disconnecting Ihe solenoid wire and using 
an adjusting screw. Then, the solenoid wire 
is reconnected and adjustment to specifica- 
tion is made again, if necessary. 

important: Adjust stow-idling speed with 
iho carbureter air cleaner in place. 

Adjusting fa«l-Jdfmg speed 

Now: Check the emissions information la- 
bel or service manual for specified faal-idimg 
speed and conditions, if any, under which 
this adjustment Is made. Adjust as follows; 

1 . Connect ■ isehometar. 

2* Aftmov* th* alr-cl*snsr tioui- 

Inn from the carburetor 




To se! tesMdfo speed, engage screw on 
I appropriate cam and check speed with 
| tech. Rotate screw lo set desired speed. 



3. FUN b*Gh th* throttle llnkif* 

and close the choke plate. Position Ihe last- 
-diing-soeed screw against the particular 
step of the cold-idle cam specified in service 
instructions This step may be marked with 
an identifying mark, such as 

4. Turn th* f set-idling- a peed ad- 
justment screw until |he lactometer 
records the specified fasi-idling speed 

Adjusting Ihe idle mixture 

Cars made since 1 966 have piastic caps 
over idie-misdune screws to fimH Ihe amounl 
of movement and, Ihereloce, Iho richness of 
Ihe luei mixture, tf engine idling is not smooth 
and slew-idling speed has been adjusted!, re- 
move ihe carbureter air cleaner and turn one 
screw and then Ihe othe r , il a second screw is 




Anti-atail dashpot la adjusted by the lock- 
nuts and the measuring gap between me 
plunger arid 1 Ihe linkage plate. 

present, until KSlmg becomes as smooth as 
possible, Replace the air cleaner and re- 
check slow -idling speed, which may change 
when idie-mixtura screws are turned. 

Adjusting Ihe dashpot 

Some cars equipped with auto malic trans- 
missions normally have an anti-stall dashpot 
on ihe carbureter; it looks like a vacuum- 
break chamber But unlike a vacuum break, 
the dashpot has no vacuum toss attached 

The dashpot prevents the throttle from 
shutting oH suddenly it ihe accelerator pedal 
is released quickly after high-speed driving or 
rapid atceieraiion. ir your engine Stella under 
these conditions, suspect iho dashpot. 

1* Warm up angina and lot i| idle, 

2 . Ri«h lh* dashpot plunger In 
■gainst Its spring unli! il moves no fur- 
ther There should be a clearance of Vi* inch 
between Ihe plunger and throffle-Nnkage 
- : h ni’ju Howeve r , il stalling continues, reduce 
clearance io Inch. II ihe Ehronle seems to 
slay open loo long as you remove your fool 
Irom Ihe accelerator pedal, increase clear- 
ance to Inch. W* 
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We're m ol IN Itront mkm oi 
euTo^noilve gaskets. And we have 
sin booklets that will till you what 
you need la knew about gasket in- 
stallation plus torque speehl I cations. 
Lea m about exclusive Teller coiled 
PermaTorque/Blue* head gaskets 
that never require relerqulng. 
Fel-CoPrene* - the ill-rubber valve 
cover gaskel. and much mare. 




flL-MO IHCOKMhMUD 

T4S0 *J MtCfrrm ck B vd 
SkDk, e . in. 6M76 



Vei* Pimm stid thD g»Sk*1 bMfchttfi 

I vPvlaid SI .00 lg c&vflr pattl^ *ni handling. 
MiHcauiranlo: Frl-Pra inc , □ epL P'.l m/9 
?450 V McCftrmiCli . SkOfclfl, HI WOtt 



Name, 



Addfes-s . 
City — 



Slats 



% Titan is » registered Iridernirk fll D^uP&nt Co. Jf 




24 . Changing 
carburetor filters 




Imtait the carburetor fuel filler (n reverse order of removal. Check the spring tar ade- 
quate tension before installing and replace gasket to prevent possible fuel leakage- 



FUEL-L INS 
FITTING 



M osl cars have either an m-Hne fuel filler 
in (he fuel line between (he fuel pump 
and carburetor, or a fuel filler Inside the car- 
bur star inlet. Some have a fuel filler screwed 
■n(o the carburetor inlet, but projecting 90 It is 
visible. This, too, is called an in-line fuel filter. 
A few models have the fuel filler in the fuel 
pump, 

When a fuel filter gels partially blocked, (he 
engine usually will slall, idle rough or lack 
powet- 

Smce most filters cannot be cleaned and 
reused, the procedure involves installing a 
new litter, 

Servicing the in-line filter*. I 

In-line filters discussed here are positioned 
Pelween the loot pump and carburetor. To 
replace this type, do this. 

1, Mac* ■ rag under the fitter to 

catch gasoline thai may drip 

2. fqueti* the spring damp* with 
regular pltors Or hose-damp piers. Pull hos- 
es off hires, 

3. Kamov* hose*, Nlttr «ikI fee- 
tanan. 

4. Install th* new Miter, which has 
new hoses and fasteners Be sure the arrow 
on the lifter points toward the luel flow. 

3. Start tha engine; check the system 
for leaks. 

Servicing the in-line After* If 

To replace ttw in-line fuel falter winch 
screws into the carburetor inlet, but proiecis 
so iTs visible, do this: 

1. Piece a rag under th* filter, 
a. Slid* th* fastener away from its 
hold on the fuel tme. 

3. Unicraw th* filter with a 
wrench. Discard. 

a. Screw the naw filter Into the 



carburetor. Tighten securely, but do nol 
overtrghten, 

5. Connect and fasten the hose, 

6. Start the engine; check for leaks. 

in -carburetor filters 

To replace an in-carburetor filler: 

1. Ptacea rag under the fuel line al 

the carburalpr to catch gasoline, and grasp 
the large nul with a wrench. 

Wore: U there Is a filler in the carburetor 
Inlet, the fuel line will screw into a large nut 
that screws into the carburetor. 

2. Inglp* til* fuel-lln* fitting nut 
with another wrench Holding the large nul 
securely, loosen the fueMine filling nut. 

3. When the fuel line la free* lum the 
large nul and remove il from the carburetor. 
The nut has a gasket (washer). Remove this 
gasket. II has lo be used again. 



Uw caution when removing in-bodf fuel 
filters. Carb material is soft aluminum and 
can Cm stripped or cross-threaded. 
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4. R»mova th* flllar and ipring. 

Discard tl^e filler, If the spring has good ten- 
sion, itjusQ ii. II ngi, got a n&w one . 

3. Install spring and n*w fllttr. 

6, ftalnatall th* larga nut and gas- 
kmt. Tighten securely. 

7, Rain fetal I th* fy*l Hrt*. Holding the 
large nut with a wrench, tighten the Fuel- line 
rut securely, Start the engine and check lor 
leaks. 

Cleaning the carburetor 

Deposits build up in the carburetor lo ham - 
per the efficient delivery of fuel When this 
happens, the engine wdl begin to stall, be 
hand to start and/or run roughly. This can be 
avoided by periodically cleaning the carbure- 
tor with a carburetor clearer sold by aulo- 
parts and accessories stores. 

Some of these cleaning agents are added 
to gasoline through the fuel line. Others are 
poured Into the carburetor tfiroat. Another 
kind is a kil that force-feeds cleaner through 
Che carburetor. The luel line is disconnected 
and plugged, and the cleaning -agent can is 
attached to the fuel inlet by a hose. 




in-line fuel titters of the transparent variety 
allow for fruQuant visual in spec (ion. Only 
toot newteef to change fitter Is pliers. 



Ca-unon Some cleaners will damage the 
catalytic converter. Therefore, if your car is 
equipped with one, read directions on can to 
see il a cleaner should be used. 

If you haven't replaced a fuel filter lor a 
long time, you might see a brown sludge 
around lha filter and the fuel-intake orifice. If 
&o, you can be sure that the same brown 
sludge has been forming at (he bottom of itra 
float bowl and m the carb circuits 
If this sludge is left itoating long enough, It 
wifi harden and crystallize into a white, chalky 
deposit, Even a carburetor cleaner won'! re- 
move the eaked-up sludge 

Depending on the type of carburetor, there 
will be a power-ee nchmeni valve or a main 
jet m the floor of the bowl. When cleaning out 
the sludge, use a wooden slick or screwdrw- 
er wrapped in a rag and keep the area 
soaked wilfi solvent . 

Be careful riOf lo gouge or nick the valve or 
let or enlarge ihe jet orifice. Use naw gaskets 
when assembling the bowl cover. HH 





Greg Wessel, 
how long do you 
want your car 

to last? 



State Motor Oil. I've been so 
satisfied with the results that 
I put Quaker State in our new 
‘second' car right from the 
start. I hope it’ll last as long as 
the convertible has, although 
I know it's a hard act to follow. 
Fve got w ell over 100 thousand 
miles on the old car now, but 
Fm still not making plans 

to turn it in yet,” 
—Greg Wessel 



‘ Fve been asking myself 
that question for the past 10 
years. See, this 68 Cam&ro is 
kind of special to me. It was the 
first new car 1 ever owned, a 
red convertible, no less. And 
before we got married, I'd drive 
back and forth across the 
mountains to Reno every 
weekend to visit Karen— 
whether it was snowing, 
sleeting or whatever. The car 
never let me down! Even now 
it does a lot of rough driving 
'cause it's the car we use when 
we go skiing. 

“Of course I take good 
care of it, I do all my own me- 
chanical work at regular in- 
tervals, including tune-ups 



and oil changes. And 
I always use Quaker 



Gmg and Karen 
Foster Cif>; California. 

They h- dill enjoying their li#>S Qnnnm 
mih tnwlO& thousand min cut ih while 
"tweaking in' their 75 Of* inn Quaker State — 
63 thousand miles worth. 




MAT 1960 199 





Cruise Director. 

Enjoy a new sense ot direction 
and get lost lessoJten with an Air- 
guide aulo compass, Model 1601 
[shown) is self-illuminated . . . has 
adjustable compensators and ad- 
hesive mount. At retail stores. 
Write for Catalog A, Jobber end 
dealer inquiries invited, 



f_J k. 

2212 Wabansia.® Chicago 60647 




^SC-EWW 



25. Servicing Fuel 



T wo lests are used lo check a luel pump: 
lut'l now lesi, which reveals Jl luel is Hew- 
ing freely. and a pump-pressure test lhat lei Is 
ir ihe pump has sufficient pressure to supply 
adequate fuel. 

Mechanical pumps used in rrtosi ears since 
1970 are seated When they fatl, they must 
be replaced Such pumps in many pre-1$7p 
models can Ere overhauled. II you cani find 
an overhaul kit. replace it with a sealed 
pump. 

Testing fuel flow 

To tes! the flow of a fuel pump you suspect 
Is detective, proceed as Follows: 



1 . Remove the Ignition coil-to-dl*- 
tribute? cable at the cell. Conned a 
lumper wire ic the cable terminal and its other 
end !o c metal pad of Ihe engine This as- 
sures (hat the engine won'! start while the 
lost is under way. 

2+ Disconnect the fuel line at the 

carburetor u$mg two wrenches- One 
wrench holds the large filling in place as the 
luel-Jine frttinp is turned with the other 
wrench. 

3. Attach ■ hose to the fuel line 
and place the other end in a container 

4 * Crank the engine for 10 sec- 
ende ae you Judge fuel flow, H the pump 





FUEL-PRESSURE gauge 



■CARBURETOR 



FUEL 

LINE 



FUEL ^ 
MEASURE 



COtL 

GROUNDED 



REMOTE- 

STARTER 



FUEL PUMP 



To checft fuef flow, ground ignition cod 
attach remold surfer end Install a fu#F- 
pressiure gauge- Pefermflie it the flow li 
adequate and read pressure on gauge. 



The pride o! your tooichesl,, . 
Doweling Jig Clamps 

These C3st aluminum clampii frgm Oernvmy alb* 
you la dull dowel nolfs so simply and accuracy 
v dii ll chuvem gu l^ich Id f.nslpiw type (junta again Tfti: 
clamp posiliyi'h- afKl guides 1 ■' 'I hi 15 ' aid 3 FB' di i II 
ihK while holding me rwo oo*t ds securely Jrg can 
also he used id tul mpnisri. 

DtweilifiQ Jig Chmpj S?1.3B 

L Enclns‘:il js S7l % plus £l 50 Shipping 'InsuMncu 
lor toweling Jaj Dumps Inc Jude NE ft emralog FREE 

VISA Dr MC, order toll I rets 1 m 343-61 30 

iiM 

Aiuh'pss 

t'n v StM <F||* 

I Enclosed Find SI 00 Ini NtW T^-BO CalAfog only 

THe'TrIMCKTON (Jj)VtPANV 

f -fl, WN 37FB. PMdCfTON. MA flTMi 




DpAFHR AQM 



SHIM 
MOUNTING PLAT£ 



A leaded meeberurcat 
tud pump cannot be 
overhauled,: the en- 
tire unit most be re- 
placed. Fuat pump tt 
Faceted bn elds of 
engine bloc* and op- 
erated by eccentric. 
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pump 



is okay , th*re «i II be a slrong pulsaii mg Ho* of 
fuel, l-f ihete is just a tncklo, or no flaw, the 
pump is dolective Before replacing it, in- 
spect lh« fuel Ime for kinks ami ifllemal block- 
age, 

Checking pressure 

Follow manufacturer's jnstruclions on con- 
neclsng the iuel-pump pressure gauge. They 
require that you disconnect (he fuel line a! (he 
carburetor, insQft a T-fittmg in The carburetor 
inlet, conned Ihe fuel line to Ihe other end of 
Ihe T -felling. and conned the gauge to the 
IJ T" part of the fining. 

Consult Ihe servioe manual lor the pump- 
pressure specificaiion for your car. it will be 
balw&an two and seven pounds per square 
inch 

Stan the engine and check the gauge. 
When rt records specified pressure, shut off 
the engine and observe gauge action. The 
needle should stay pul or slowly fall to zero A 
gauge that records no specked pressure, or 
a needle that drops suddenly when ihe en- 
gine is shut off, inditales a damaged reel 
pump that should be replaced. 

Replacing fuel pumps 

1, R«f*« and support the car if 

meaaiary. 

2, DKsoonract and plug the full* 
pump litlet Hit*. Use a golf lee or pencil 
Stub. 

3, Remove Ihe fuel-veper return 

hose, if one is present, Irom ihe fuel-pump 
lilting. Plug Ihe end ol this hose 

4, Dltconnacl Ihe fuel-pump pul- 
let line and gently bend it away from tha 
pump, if necessary, lor sufficient work clear- 
ance. 

5, Remove the mounting screws. 

A. Tilt the pump up end pull K out 

of the engine. 

T. Clean the pump mounting 
flange with m solvent. Use a putty knife 
to scrape ofl old gask&t material. Lei the sur- 
face dry 

A. Position a naw gasket on the 
mounting flange, feral coating ils surface 
wilh gasket cement so the gaskei stays in 
place. 

9. Position the new pump, making 
sure its arm engages the cam eccentric. If 
you have trouble getting ihe pump to seal, 
withdraw H end crank the engine to gel tha 
cam' eccentnc at a tow point 

1 0. Lift pump anti Inst* II mounting 
bolts. Tighie n bolls alternately until ihey are 
secure. 

tl. Unplug and connect Inlet and 
outlet lines, and the vapor-return hose. 

12. Atari the engirt*- While it runs. If 
you find any fuel leaks, tighten bolts or line 
fillings. Wf 
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Not you. 



YOU CAN DO IT YOURSELF. 

With a Perfect Circle* Speedostat 
speed control, It fits most cars. Import, 
domestic, front-wheel-drive, You name it, 
Perfect Circle covers it. 

And installation's a piece of cake. 

No special tools. No tight fits. And a nice 
do-it-yourself price. 

Get Speedostat with its OE quality 
features {Accel, Coast A Resume) at auto 
supply stores, new car dealers, or mass 
merchandisers, today. 

The do-it-yourseif Speedostat 
speed control from Perfect 
Circle. Now you don't have 
to wait to save. 



Perfect 



Circle 



makes the difference. 



bANA CORPORATION, TOLEDO. OH ISAM 



H 





Stereo 



Buyer’s Guide 

Get Yours Now! 

* photos, comments „ your best 
possible prices on over 200 all- 
new car stereo products! 

* dimensions charts, fitting chans, 
“how-to-install easily ' 1 articles! 

+ THE ONLY published source of 
true performance tests and 
specification comparisons! 

-+■ all finest brands, including 
Hlaupunkt, Clarion, Craig, Con- 
cord, f osgaie, Jensen, Linear 
Power, Marantz, Pioneer, 

Sanyo. . . many mote! 



Send NOW for YOUR 
FREE Catalog. . . 

Wr'll nuh a lb you tj flnl L'llM mall, Of if 
you tm'i null, nil our WATS Iknt (Im (ill): 

800 - 446-1506 

In Virgin!* Call AW-ttZ-JMt 



h'm'r 

fipjfflNf l FI 

Tht*E.&QM in- 
•dmin AMrFVI 
tllltllt CO 
UH6G rq*curlrY)j *l*-c 
ripn^c iymrvj and high 
Pidalil-y npifcil'cnl o ni *-1+> 

TS 202 8" lwD-Aiy ipfl-tk-pr!! 
wdh 2 Cl Dune* -nmgnatB 




Yes! 



m mi PXEE fop.ii at life 

fia*H CRI rtCHPOLD f o Sum iWid i Gkm#: 



N*m* 



Chy 



SlllC 



op 



CRUTCHFIELD 

I Chitchrldd Pfcik. h.O. Cjflai I, iJtpamtvfil W 
C Tius-loll cvvidfcc, Virginia ?2W 
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26. Servicing PCV 
valve 




STAPLE AUR ~ 



PCV 

VALVE 



K CLtANifi 
MAIM fiODV 



The PCV system al- 
lows bfowby gases to 
be r*cfrt:ufefed into 
the engine and keeps 
them from escaping 
Info the elmosphere, 



ANT CLE AMER 



close a oi l- 

HLLEA CAP 



T he purpose ot the positive crankcase 
ventilation {PCV] system is to divert es- 
caping exhaust gases (blawby} from the 
crankcase into the intake manifold, where the 
gases can be transferred to the cylinders for 
burning. The PCV system was the first auto- 
emissnona control system ihslaiEed on vehi- 
cles 

Prior to the advent of FCV in the early 
196(05, bkjwby wag ejected into the atmo- 
sphere through a ventilation hose. These ex- 
haust gases were a main cause of arr pollu- 
tion. 

The typical PCV system has a PCV valve, 
which controls the flow of gases. The PCV 
valvo is located m either (ho rocker-arm Cov- 
er or on Ihe intake manifold. 

Tbs typical system also con si sts of a hose 
from Pie PCV vafroto a pod in the ha sc of the 
carburetor; another hose from a breather cap 
in the rocker arm or valve cover to the carbu- 
retor air cleaner; end a litter to which the lamer 
hose attaches, inside the carburetor air 
cleaner. 

The PCV valve fs Ihe ore part Ot (he sys- 
inni lhat is most likely to fail. When it tails, or 
any olher PCV component matf unctions. 

several engine performance problems result 
These include loss of power, oil dilution, 
rough idling and stalling. It is, therefore, good 
maintenance procedure la inspect the PCV 
system at leas! twice a year 

Testing 

1 . Start tha angina . Let it warm up. 
2, Pull tha PCV v*lua from ita MIL 

II the valve and attaching hoso are in good 
condition, you wiEl hear a hissing sound 

3. Place your flrtgar over Mia and ul 

the valve Vou should feel moderate to strong 

suction. 

*. YmiTi off th* engine If there IS no 



noise or suclion. Pull Ihe PCV valve Iron the 
hose and shake it. A valve in good condition 
will make a clicking sound. A defective valve 
won'l click. If There is no click, replace the 
valve. 

5, Check th# haaa for crack* or 

kinks il the valve does dick but Ihere is no 
suction. Replace a damaged hose. 

If the hose shows no damage, remove Ihe 
hose and run a wad of cloth through il to clear 
a possible blockage. Reassemble the hose 
and valve. 

*. ft# mow# th* ■ir-lni*t ho** from 
Ihe air deane r With the engine running , hold! 
an index card over Ihe hose opening. Wait a 
lew minutes. 

ir the card is not pulled again ei me hose, 
the hose or breather cap is blocked. Check 
ihe hose to (mid out if there is damage and 
blockage. 

7. Rfmovt iti* br**lh*r cap and 

wash il in solvent Let it dry. 

ft. Remove th* *!r-c leaner cover 

and take Ihe PCV filter out Th>s filler may bo 
a cotton wad in a housing Replace it, Soma- 
li mes, tiller and housing are removed and re- 
placed as a unit. 

Instead, the filter might be a wed of bronze 
mesh installed in a hole in the air cleaner, Pry 
(he hlter Irom the hole and replace it. il it's 
dogged wilh dirt. 

I he PCV valve can also be used as a dreg ■ 
nostic lool, By knowing what to look for, you 
can spot certain signs of (rouble before a 
problem becomes critical, If, for instance, you 
nolice Ihet ihe PCV valve frequently be 
comes heavily fouled with oil and sludge, il's 
an indication that too much biowby gas is get- 
ting through the rings. This could mean mat 
the rings or Ihe intake valves ere nol seeling 
properly and ihat they should be looked af- 
ter. w 




Mast lifetime muffler warranties guarantee that the 
muffler will last. Rut what about performance! 

The Mare morn Turbo- Flow 11 * premium muffler gives you 
guaranteed lite and superior performance. 

Turbo-Flow has extra bige tubes and strong, durable 
baffles and long- lusting,, zinc-coated steel construction 
where it counts. 

6r$ turbo design can cut backpressure idmL>St in half to 
ler an engme breathe freer, run cooler and deliver mure 
horsepower,** That's especially important for vans, trucks 
and the new downsized cars. 

Turbo-Row can even help save gas. Its efficient 
performance helps you get the most out of every drop of gas. 



Cher Turbo -Row's warranted Lifetime, that can add up to 
a lot of gas savings, 

The result is a muffler that can perform substantially better 
than regular original equipment type mufflers. 

But best of all, you can gel the remarkable new Turbot-Flow 
muffler right in your own neighborhood from almost any 
service station, independent garage or auto parts store, 
lust 3f.l( for Turbo -How 

You'll get your guarantee and a premium muffler to go 
with it. 

^GuaiantctJ h, tf ii I> iHk S' H'u u*TI ¥WV tai Litvr -inj jcin;L!H,'n p.iTLs fttfl 

JBHEhi 

**Ci rr.pamJ tu oji^ieljI njfu iMnrhE IvjT rtiuflltf’.- 1 p*ti conducocd ^ EY,Hoty[*? 

EnglftMIiiyj, WhediSW. llflww- pvaiilakJe nil request 



MORE POWER. LESS GAS. AND A LIFETIME WARRANTY. 



ManeMONT turbo-flow 







Chemists Develop New Glaze To Save Your Paint 



A n»w dlfcpv««V in Hi* cUtmlcal liNtumlry mw 
Pirn warn vbwsifmtmf Wax , balitg lull , actUBUy 
itlracti an sTcollMti dirt - PROMOTING FADING 
ANP HOT! CHEM -GLAZE >■ a imlqua, 

TEFLON * SUED POLYMtiS. HUFFR HARD CUR- 
ING PE BIN SYSTEM, (hat wflhrimto Iff tAnw 
* W1 tfW imaf 0Tf limplv wiping on, CH-FM- 

GLAZ E wlH enllf fkiw Inra palm p«4». and cum 
pl*t*lY wal pplni lyalnpi ih* dartmrlnp o am. mi 
al flt* awoaphar*. 

Until now. CHEM GLAZE h*l b*H M*4 rtrlctlN 
by lanalflrilmpon dairi# r*. TPprPlKtciDilfycjiilaim 
pplni finish It \m alu- uiad a>n Ih* body ihallt qI 
4«b dan la cul wind ml.tiuvc#, BUtf I# g™* EhbC 
■upar glnaiy" appaaranta 



WAflNlNGM U 

CHiM-OlAZT h*f Imr - 1 | 4 «hMl «.1 tnd *ihW tft tkrubM 
CM* Qian *im haan Hat ot -td and ioM io« Um 

uurvg Ipl.hnir illlcnr**, nr icrfUc. paiad ■■ aur EDilly 
l*OL YMj HttnOw 1 HI.FiMH 



CHEM GLAZE will actually »cup ind r.nii.v* *#- 
Idation on a par ih« I* not rt*W. AlW. aatanibva 
i*H-ti>ri T tain In Florida pmva that thu CHEM 
GLAZE laminating aTPact uwHI pyt pat Impragnibl* 
"glpia" that will l.u M T*arw «r maw faAitf 
WE GUARANTEE CHEM GLAZE la b# Tally 
1*n "d W* SAff AMl tfffCmn If HmJ 



aftvr uiing CHEW GLAZE Ihai anything wv lay 
MNUl I Pi It rtwlilttoftirv pro-d lad H unifUft. rdtum 
unutad portion FOR A FULL REFUND* I minus ihip 
ping chi? g ail 

1rtyi*t IHW lad ny. Ttw b H di. bottle- oT CHEM 
GAZE, aoough to Ira at Ihpaa para. th**a panniaa 
wHl mihi ynu dullim In ih*l«i Miming tr raMHIogt 
big ihvattmant - YOUR CARf 

- PFA t FR$ mH LfMtf S IN VttCO - 
Cat! ColYacI - I'JfJ.i SJfr-7747 For AiiMrrt /VcPohAtp 

td tru-kem corporation 

FU atiZSEJmrphMi^inUliO 

■ HmhiuPiw !6w. tartcelCrfMr:L,UE^14&';AitOital«N 

am untog .1 Ui> - II F<yw« 

LI SWl BJV HWi J brrttn ® JiM bln Hi Jura arf Iwri*! <1 

U5A - it h-.ap; 

H 1^0 Mhpt Onto atduad □ Lhaga m? Qaii tart 

‘ ■ Bpntl#«*4nstt • J Maw CPanJI |«W Hi 

Cmhtadlb f™ t*m 
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OOISFT WAX YOUR CAR 



EVER AGAIN! 



For cool control 
with fuel control... 




rial 4 -IH 4 CayporattM 

591£Lik*G«w« Avir 5 W 
TscariM Wa aiwn 



'Actual *u«i Mvinga dbpend on 
lnOiwdual driving Mt»E*, 



switch to 



Tile High Coat or Fuel IS bayand yDur Contrail. But the 
hind of cooFing Fan you put uodef youf hood isn'I. 
And when just ihlnwng atw-ut luel infiation maKaa 



you lose your coni rot— H’» lime to switch from 
your Mi-drlvsm ^ to a more elfkienl modeJ. 
Etfrclra-Fan 

Once 



;e you've made this decisive move, 
ygu' II discover that Peclna-Fa-n den do e 
lol more Chan Help you pa-ta up a Tew of 
those high-priced pomps (rnany cars 

f at up lo 15% be tier mileage wlfh 
lectra-Fan}.* Thie efflcienl ran can 
el so reduce your engine noise, And 
pump up your engina's power while 
you're passing up Ehqae pumps 
(Since it's ihermcnleiically con- 
trolled— nol mechanically driven 
— £iec!r»-Fan knows when loqult, 

Bel [-driven fene don“l • I n tect, they 
woffc overtime: robbing your en- 
gine's power, guzzling your gas 
end wearing oui your water pump 
bearings,) 

So switch lo the tar with thermo- 
aiaiic cool control today, And 
lomerrow ypu won't have (o worry 
about keeping your cool. Or about 
power loss problems. Or about 
losing control whan you look at 
[hose high prices at me pumps 

0 Be ctr a fan 

Cool and fuel control 
you can bank on. 




27. Servicing EGA 
system 




To f«{ EGR vaivQ, tap the (hrotfFo and fheo 
ch$cft tor tree valve-stem movement 



T he purpose of the exhaust-gas recircu- 
lating (EGR) systam is to recycle ex- 
haust gases into the intake manrfofd and. 
from there, to the cylinders to help reduce 
nirrogen oxide (k*Ox}, a pollutant. Most cars 
built since 1973 have an EGR system. 

The heart ot the EGR system is a vecuum- 
conlnolled valve, called Itie EGR valve, that 
metere the small amounts of exhaust gas fed 
into the Inlake manifold, A build up of exhaust 
deposits on ibp EGR-vatve mechanism can 
cause the valve lo stick. If the valve sticks lo 
tho open position, rough i-dling, engine hesi- 
tation and an increase in fuel consumption 
will result. If the valve sticks in the closed 
position. MOx emissions will increase 

Servicing the EGR vmtvm 

1. Locate tha EQH valva— behind 
the carburetor or on the Intake manifold, 

2. Start tha angina and lal lit get 

warm. 

3. Plac* a Ungar on th* |l«m ol 

tha COR valva. Most EGR valves have it 
exposed, 

4. Mow* throttle IMigi by hand 

several limes to increase engine speed If the 
EGR valve is free of deposits, the stem will 
move up when the throttle es tapped and re- 
turn to position when the throttle is re- 
leased 

i. (f till* doa i not happen, unhook 
th* vacuum ho** from the EGR valve 
and carburetor. Make sure the hose isn't 
ctogged or damaged. Replace a faulty 
hose. 

C. Remove bolt* holding the EOR 
yalw* in place il (he hose is in good shape. 
Remove ihe valve arxl examine the gasket 
under it, If the gasket isn't damaged, il can be 
reused. 

T. Clean axhauat dapeatt* from the 
valve stem and seal with a wire brush. Chack 
passages for deposits U you cari'1 get the 
valve slam to move after deahing, replace 
the EGR valve. IM 
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GET TWO BUCKS BACK 
FOR MAKING 
ONE SMART BUY. 




Motor 



The Great CAM2' £Buck 
Rebate is on! 

Du rung April and May, you '' r *5 

q ua I i ty f or a $2 . 00 reba te wi t h your ^^B 
purchase of 5 quarts of CAM 2 Mileage 
Motor Oil The smart oil. 

CAM2 Mileage Motor Oil gives you more of 
what it s called— mileage. An average of 14 extra 
miles more per tankful than ordinary oil. Up 
to 30 in some cars. |j 

And now you can add another $2.00 to U 
your total CAM2 Mileage savings. Well 
send you $2.00 when you complete and tfjl 
send us this coupon— or a store coupon— jhI 
along with proofs of purchase. (This offer jEf 
is also good for CAM 2 Race Proven and 
CAM2 1GW40 Motor Oils,! 

Buy CAM2 now. During The Great CAM2 
2Buck Rebate, 



Yes, l want to be in on 
The Great CAM2 2 Buck Rebate 



NAME 



STATE 1 1 P 

i taw atfosed piociifi di iwmu m* Rn wsew nr 

!hr tfUftfial Produtr Cfflc ,fp.i Wr S01IBS cri 
incs. and »•! rwnbnrR omwafli lhi 5 /r I' V- rum mo 
A H? m 5 wuft fli Cbm? wtage hm <r 
ig*4g nhuah j ojumsm 'PKmm Mm tar lo m 

•PP»J \v Ofilwiy rn fin* 1 rtfiwr I ft- -I'li'i Hii.1 

jn'ihM lojrfi cr liowswl i* Inn Oflui joca / ha >\ i 





EMISSIONS SYSTEM 



28.0ther emissions controls 



CH A KCOAL CANISTER 



PURGE LINES 

CARBUHETQR 




Am INJECTOR? 



Alft PUMP 



I n addition to ihe PCV and EGA systems, 
Other emissions control systems with 
which you should be familiar are the evapo- 
rative emission -control yen. air-injection sys- 
tem and catalytic converter. Knowing what 
those systems do. how they do It and how to 
maintain them can help avoid problems, 

Evaporative emission 

control 

The evaporative emission-control system 
prevents gasoline vapors from escaping into 
the atmosphere from the carburetor and fuel 
tank The system is in operation whether or 
not the engine Is running. 

Most vehicles built since i£?t have an 
evaporative omission-control system. The 
heart of the system is a charcoal canister in 
the engine compartment that traps vapors 
when the engine is not running. When the 
engine is started, ambient airflows through a 
filter into the canister, where it picks up va- 
pors and feeds them Through tubes lo the 
engine by way ol the carburetor, where they 
are burned. 

The one thing which upsets the functioning 
ol ihe evaporative emission-control system is 
lack ol fitter maintenance I f the air fitter in the 
charcoa I canister gets plugged , a full comply 
manl ol air is prevented from purging the can- 
ister of fuef vapors 

In most cases. H isn'i necessary to replace 
the filter (or canister') any more frequently 
than once every 50.000 nrnfes. To do this job. 
puli hoses from the canister* but be sure to 
tag them so they can be reconnected prop- 
erly. Loosen canister bracket lasteners and 
remove the canister. 



Turn the canister upside down If the can- 
ister has a filter, you wilt find it at the base ol 
the unit. Remove and replace the filter.. II the 
filler is inside the canister, it is a nonreptace- 
ablo type In this case, the canister most bo 
replaced. 

Air-injection system 

The purpose of the air-injection, system is 
to reduce the levels ol hydrocarbons and car- 
bon monoxide in the exhaust gases after 
combustion, This is done by injecting air di- 
rectly into the exhaust gases al each exhaust 
port, which causes further oxidation ol the 
exhaust gases before they enter the exhaust 
system. 

A damaged air-injection system usually 
does not cause poor engine performance, al- 
though in some instances (here could be a 
loss ol engine power. Instead, the level ol 
hydrocarbon and carbon-monoxide emis- 
sions increases and a disturbing noise may 
come from the engine compartment. This 
noise is caused by the air pump. 

Do the tallowing if something goes wrong 
with your air-injection system: 

1. Impact tfit drive b*h for dam' 
■p* and tanakxn. When adjusting the belt, 
do not pry against the air-injection pump, 
which could be severely damaged A loose or 
detective drive belt causes the air pump to 
operate at a reduced speed and may result in 
a noisy pump. 

2. InrpfCt air hom and tubas asso- 
ciated with the air-injecton system for holes, 
cracks and delenoration. To test tor a leak in 
a hose, epr ead a soapy water solution on the 
pal. II bubbles form with the engine running, 



a leak exists Replace faulty hoses and 
tubes. Be sure an connections are light 

3. Impact the check valve. It is a 

one-way valve Ihrough which air (tows to- 
ward the engine. Hot exhaust gases should 
not be able to flow from the engine through 
the exhaust valve to the air pump. If they do, 
there will be a loss of air supply and noise 
from the fiump. 

To tesl the check valve* disconnect its 
hose and blow through the valve toward the 
engine. Then suck back through the valve 
The flow of air should be in one direction 
only — toward the engine. If there is a two- 
way flow, replace the valve. 

4. T«t the pump. To determine if the 
pump is operating, disconnect the air line, 
start the engine and accelerate to about 1500 
rpm. If air flow increases as acceleration 
takes place, the pump is okay. If not. check 
bell tension, hoses and tubes. Then remove 
the pump for service. 

Catalytic converter 

The single catalytic converter came on the 
scene in 1975. H converts hydrocarbons and 
carbon monoxide into carbon dioxide and 
waloi vapor. 

Beginning with 1976 models, dual catalytic 
converters were used to treat nitrogen oxide, 
as well as hydrocarbon and carbon monox- 
ide. The second smaller converter is called a 
■'mini-oiT unit. 

Catalytic converters don't last forever. 
However, lo attain maximum life from a con- 
verter. avoid leaded gasoline. Unleaded gas- 
oline is essential if converters are lo last Ihe ir 
expected sendee life, which is generally 
50,000 miles. 

If an emissions lest determines thai a cat- 
alytic converter is no- longer doing rts job, the 
entire converter must be replaced m darsoth- 
or man GM and some AMG models. In GM 
and same AMG models, catalyst pel lei? are 
drawn out of the converter and new pellets 
are pumped in. Special equipment is 
needed- m 
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SPACE AGE PROTECTION FOR YOUR CAR’S FINISH. 
THREE LAYERS DEER 24 MONTHS LONG. 




PO LYSHELL SYSTEM 
FROM TURTLE WAX. 




Weather. Pollution, Oxidation. 

They all take turns beating the shine 
off your cars finish. But now the system is 
on your side— the PolyShell system from 
Turtle Wbx. 

An offshoot of space technology and 
Turtle Vtex know-how, the PolyShell system 
locks three layers of protection between your 
cars finish and things that can kill it. Bonded 



layers of Polymers and Silicones prime, shine 
and seal the finish. 

There's even a Reactivator, which you 
apply every 6 months to bring the finish up 
to full shine and full protection for 24 months. 
The PolyShell system is easy to apply. You 
don't need buffers or special tools. All the essen- 
tials are included. And it works for all car finishes. 

Get the system on your side today. Ask 
for the PolyShell system from Turtle Wax. 



^monitipnixectfan 






\S$> 






ricff CARS] 
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An mml Buyer'* Guide - 
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ASSEMBLE A DRIVE 
TOUR OWN FULL-SIZE sports CAR 
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AUTO LOGIC, INC. 
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WIDE SIDE MIRROR ■ ■IP 
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29. Servicing 
heal riser 




Serving the heat-riser valve requires little more than on occasional 
coating with high-temperature, heat-rlser-valve lubricant. If valve Is 
stunk tmsi end cen t be moved, replace the entire unit. 



T he heat-riser valve, which is also celled 
Ihe manifold hast-control value, is a de- 
vice inslalied on many cars to assist engines 
in warming up. 

The heat-riser valve is a ihermostaticaiiy 
controlled mechanism in line exhaust mani- 
fold When a cold engine is started, a ther- 
moslat spring keeps the valve plate closed lo 
prevent hoi exhaust gases from leaving the 
engine Instead, exhaust gases are detoured 
lo a chamber that surrounds the intake man’ 
(fold where vaporization of the fuel mixture 
lakes place Hoi exhaust assists in the vapor- 
ization ol Fuel 

As I he engine gels warm, heat eels on Hie 
thermostat spring, causing it lo lose tension 
This permits Hie heat riser 10 open, allowing 
exhaust gases to pass cul through ihe ex- 
haust system 

Possible Malfunctions 

It the heat-riser valve sticks In the open 
position, the following problems may occur: 
■ A cold engine may have trouble warming 
up and may stall or idle rough 
■ Fuel economy may suHer, since raw fuel, 
which wou ld otherwise be vaporized, may be 
drawn out Ihfough the exhaust or may run 
past piston rings into the crankcase. Raw 
gasoline may eteo contribute to sparkplug 
fouling and orl dilution 

■ Flat-Spot acceleration {hesitation on ac- 
celeration) may occur during longer warm-up 
periods. 

If the heal-riser valve slicks in the dosed 
position, ihe following problems may occur: 
■ Loss of engine power, caused by too 
much heat acting on the fuel mixture alter the 
engine gets warm 

■ The restricted exhaust system may cause 
backfiring sh rough ihe carburetor, and in se- 



vere cases, a stuck heai-nser valve may lead 
to overheated sparkplugs, burned valves and 
detonation. 

resting Ihe heat riser 

1. Mova tha haat-Haar countar- 

weight by Kami when the engine is cold. 
You'll find ihe counterweigh! beneath the ex- 
haust manifold, it should move freely, not 
sluggishly. 

2 . Warm up tha angina. Then allow it 
to run at idle. 

3- Watch tha haal-riaar countar* 

weight as someone in the oar accelerates 
and decelerates the engine quickly. The 
counterweight should folate 

Catrfldfl; Do not touch ihe exhaust mani- 
fold. which will be hoi enough lo give you a 
severe bum. 

Servicing the heat riser 

II ihe heai-riser valve sucks, try forcing it by 
gentle tapping with a hammer. First, tap the 
end of ihe oounierweight; then, lap ihe face 
of itra counlerweighi, Apply heal-oonlrof- 
valve lubrlceni to the heat-veJve sheH. Tap 
the counterweigh! again. Then, iry moving Ft. 
Repeal the procedure a couple of rimes be- 
fore giving up completely and replacing Ihe 
heat riser. 

To [real & sluggish mechanism, lubheate 
both ends of the shaft lo which the heat-riser 
counterweight is connocted. This ns done 
with the engine cold Then, roiale Ihe coun- 
terweight by hand until ihe mechanism 
moves freely. 

The besi way to keep Ihe heat-riser valve 
functioning properly is to lubricate the shaft 
periodically, if Ihe shaft is kept well lubricat- 
ed, the heat-riser valve will rarely bind and 
■cause trouble. tnn 
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DOUBLE YOUR MILEAGE WITH 
TWO EXTRA WHEELS. 



Look at the chart. 

It shows you the 
remarkable dif- 
ference a Puch 
moped, combined 
with your car, can make in your aver- 
age mileage. 

Say your car gets 16 miles on a 
gallon of gas. A Puch moped will 
get you over 100 miles a 
, gallon. If you 



Yourcar'.H 

mileage 


Il'KcnMpc cf gasoline used hr Puch mcipcJ 
20% 40% 60% 80% 100% 1 


12 




29.6 


47.2 


64.81 


82.+ 


too 


16 




12.81 


49.6 


66.4 


83.1 


100 


20 




16 


52 


68 


84 


100 


24 




39.2 


54.4 


69.6 


84-8 


lop 


28 




42.4 


56 ,e 


7 1.2 


85,6 


100 


32 




45.6 


59,2 


72.8 


86,4 


100 


36 




48.8 


61.6 


74-4 


87.2 


a oo 


40 




52 


64 


76 


88 


100 






Combined average 


mi I f jLjjje 


you can expect. 



extra in the bar- 
gain: all the fun 
of zipping around 
on your Puch. 

See your Puch 
dealer today. He'll show you all the 
extras — in quality, styling, workman- 
ship and economy— that make Puch 
America's best selling moped. 








put 20% 
of the gas 
you buy 
into your 
Puch and the rest into 
your car, you could double 
your mileage. And the more you 
ride your Puch, the better overall 
mileage you'll get. 

Which means a Puch moped can pay 
for itself in fuel savings alone. IPs true. 

So instead of driving a two ton car 
to buy a pound of hamburger, be extra 
practical. Ride your Puch. IPs de 
signed to thrive on stop-and- 
go, short hauls. That way 
you’ll save wear and tear on 
your car for when you really 
need it. And while you're 
practical, you’ll get something 




^PUCH^ 


1 


ri 


C 


J 



ROUND OUT YOUR 
WHEELS WITH 
A PUCH MOPED 

h.T min? kn-vF Diimlfr Tim hlnl Ailluik.i. IftL.. 

ITtfl , , HO SVis 777 7, t Srri'n wuK t Vinn^Tk'iir ftVOO. 
OCnprn K h.t 1980. SOM 






30. Servicing exhaust system 




EXHAUST EXTENSION 



MUFFLER 



CONNECT DR fflPE 



SADDLE 

CLAMP ASSEMBLY 



CLAMP 



LOOSE END 
PLATES 



RUBBER 

DOUGHNUT 



RUSTED 

MUFFLER 



HOLES IN 
END PLATE 



INTERNAL RUST 



BROKEN 

HANGER 



rusted 

PIPE 



LOOSE 

BAFFLE PLATE 



LEAK AT 

EXHAUST manifold 



HANGER 



TAILPIPE 



hole IN 
PlPE 



Outlined so o*e sre me mosf common causes or en- 
ha ust-system failure. To check for internal rua f, tap 
the muffler and listen for falling rust flakes This 
sounds like crinkling neper. 



A n exhaust sysiem usually doesn'n fail all 

si once So (here is a chance youii be 
abl £ lo r^use some parts. The fob of replac- 
ing an exhaust system. totality or In part, is 
dirty and takes muscle However it is not 
complicated, and doing the fob yourself will 
save money. 

inspecting the system 

CatrfcOri: The exhaust sysfem must be coid 
during nspection or you may recede severe 
bums 

Inspect the system lor ho^es As you check 
the muilier, look closely hi ihe end plates 
because It is here thal detenoraion frequent- 
ly takes pdace Push in gently on each end 
plate as you look for breaks around the pe 
nmeter and tubes. 

Draw your hand over pipes and muffler 
Rust ItafcingeH i* .? sign in at the component 
13 near failure and needs lo be replaced 
Tap the muffler wilft the heel ol your hand 
and listen for pider-patler sounds made by 
flakes of rust f alling inside the muflfer. if inere 
is a rattling sound there's a loose tube or 
baffle inside. EiltTer sound suggests ihe muF- 
Her should be replaced 
Now. lap the muffler wilh a metal fool. A 
dull sound, raiher man a metallic nng : ts an- 
other sign of internal deterioration. The muT 
Her will soon wear through causing an ex- 
haust leak: consider replacing rl now 

II you're bearing rattling noises coming 
from the underside of rhe car. check to see >f 
an oshausS-systom pari is hilling Ihe chassis 
or body. A bracket bolding the part may have 
Tailed Genjly push pipes and muffler up to 
see if anything is hitting. Then, service (be 
respective bracket, or brackets 



Replacing exhaust 1 system 

1 , Raise the car up end place jack 
stands at all four corners. Do not work 
beneath, a car supported by bumper jark=i 

2, Let the rear axle tianf free. Ma- 
neuvering the tailpipe will be easier Judge rf 
removing the rear whoei-and-hm assembly 
will provide easier access 

3, Lubricate frozen clamps and 
bolts with penelralmg oil Loosen nq these 
may be ditticuH. but try lo reuse as much of 
the original hardware as possible. 

4„ Use deep T six -point sockets 
rather than open-end or bo* wrenches lo re- 
move fasteners. H you are removing (he ex- 
haust system from an imported car you will 
have to use memo- size tools Caution Wear 
goggles tp prpteqt eyes hpm rusl and oil. 

S, Warm up the engine lo Ire* 1a&- 
toners al the exha usl-p;pe exhaust- man i- 
Fold connection However, be careful not lo 
touch lha hoi manifold 

6- Use a chisel or saw to cut 
pipes, it you are replacing the entire ex- 
haust system and there <s no calalytic con- 
verter You can also cui ofl fasteners if the 
system incorporates a catalytic converter or 
converters lb at do not need replacing he 
careful ncn lo damage Ihe converters and al- 
tached pipes. Use penetrating oit lo remove 
fasteners 

T. Grub any broken studs with 
locking pliers, and, if possible, apply heal 
wrlh a propane lorn it lo ihe area around ihe 
stud Try working rhe stud loose 

If this doesn I work drill (he Stud cun by 
knocking a pilot indeni in Ihe broken slud with 
a center punch Use a drill hit a little smeller 
than ihe slud. The broken stud will usually 



come oul ol the hole as you back out ihe drill 
bil . Then . u se a tore ad ream er to remove any 
part ol the slud remaining in the hole. This 
tool is avertable ai auto-parts and accesso- 
ries stores and hardware stores. Screw a 
new slud in place 

B, Restore roundness of ro-U li- 
able pipes with a pipe shaper. II you 

have lo cut away a lartpipe from a deterio- 
rated muffler, cut at ihe wetd line. When as- 
sembling parts, coat pipe conreclrons with 
exhaust-system scale rand install a U-clamp. 
Tighten, bul noi excessively 

InsIaHing exhaust 

1. Work from the engine toward 

the roar of tho car, Don r tighten fasten- 
ers Rather, install parts loosely. See that 
they are slraighl. 

2. Chock clearance between 
pipes and chassis by placing your hand 
between each component and ihe ad| scent 
area. Your hand should ht easily, with 
enough room to move an inch or Two up and 
down Be sure there is ample clearance 
arcana the roar axle and fuel tank. 

3. Tighten components securely 
after checking alignment and clear- 
ance, Be carelul noi to overtighten You 
may crush pipes. 

4. Start the angina and check for 
leaks toy placing your hand lightly around 
pipe (Diels You will feel a leak if one is 
present. Reposition ihe damp 

5. Test-drive Ihe car and listen (or 

rattles and squeaks from underneath, 
indicalmg lhat an exhausl-system compo- 
nent is noi sufficiently tight and is hitting 
against an adjacent area Wt 
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COOLING SYSTEM 



ALTERNATOR 



alternator 



To adjust attomstor freff, foosen bolt, pud 
ait&mttor tight ¥ritti a bar, Vgblvn botir 



W hen a ball snaps or loses tension. Ihe 
system the belt serves stops or works 
at reduced eflicrency. Therefore, it's best to 
service belts before they fall 



Inspecting bolts 

Examine belts on top. side and bottom sur- 
taxes (twist belts) for the following damage 
which, if found, cans lor a replacement: 

■ Cracks— a cracked belt flexes excessive- 
ly and may split apart, 
ft Peeling— as layers peel away, the pelt 
weakens and will eventually snap, 
ft SpNts — a split can work through the belt 
rapidly, causing tup pelt to separate, 
ft Glaze — a slick underside or side surface 
causes a bell to slip 

ft Oil-soaked — oil on a bell causes the belt 
to soften. 



Replacing * belt 

Make sure you get Ihe exact-size belt 
needed lor your car. Lboaen mounting bolts 
of the particular accessory or an idler pul ley 
Push in so the old bell falls; then remove it 

With me accessory or idler pulley all the 
way in. the new belt should |ust fit onto tho 
pulleys. However, you may have te pry the 
new belt over a pulley nm wllti a. screwdriver. 
A new bell should have a tight fit. 

Pull back on the accessory or idler pulley 
and lighten the belt to the recommended 
new-belf specification (see the service man- 
ual). Run the engine (or at least 1G minutes; 
then check belt tension again to see that it 
meets the used-belt apscilicalion (sno Ihe 
service manual). Thera are some deviations 
from this procedure, as follows 
ft Some setups have an access hole In the 
adjusting bruckoi into which the pry bar is 
placed Tins is to assure that the pry bar is 
positioned agalnal a part of the accessory 
that can withstand pressure, end not against 
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something fragile, such as Ihe air-cooling Ims 
qf the alternator 

ft Other setups have a cam-type adjuster 
on the idler pulley Loosen the retaining nut 
and turn the adjuster to attam correct adjust- 
ment. Then tighten the renaming nut. 



■ Still other setups have a stud -nut adjuster 
on the power-steering pump, eliminating Ihe 
need to apply any tension with a pry bar. 
Loosen ihe retaining nirt and use a wrench (o 
turn the stud- nut adjuster to tighten or loosen 
ihe duve bett IW 



W; Started With A Great Idea 



No -mo ■ D' 



Then Made It 10 Times Greater 



NO 424 - ■!' ■ 



Mo 42b - b- ■ ■- 



Mo ‘122! - V 






Mo J«OG - IB' 



Wo originated the tongue ^ncj g/povn pher Improved it 
with patented undercut mating parts that tan'1 slip. 
Improved il again with the paten led reinforcing tlarigc? 
rhai minimizes stress breakage Moanwhifo wo do 
voloped (on sizes and styles to satisfy a wide range of 
riBctta Hansons why tin? Hr ut ol its kind is best Of its kind 
CHANNEL, LOCK ttesurf? H.il name is- on tho hfindto 



CHANNEUOCK. H»c ■ F'f'n^vM-nila ifcllSS 



Mr#* Tfw ftpul Of Th# r HT-lv. Hprui I- or Ftp* Calalgg 
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Clamp 



RsffiJ 



LOWER RADIATOR 
HOSE < COOLANT 
TO ENGINE) 



OIL- COOLER PIPE 



hs* 



Did you know that vast. quantit-tee d F 
fresh, sparkling clear water lie within 
2CXJ feet of the surface of the ground 
almost everywhere? In the city. In the 
suburb*, tft the country. Pure, larty 
water untouched hy chemicals or 
pnLluLant*. 

Thuusands of home owncra are now 
drilling their own wells from SO tn 200 
feet deep! YOU can join them in saying 
goodbye forever to expensive. rhcin 
ical-tllftliing city water! Forget about 
droughts! Ijmorc Hummertime water 
shortage*! 

You owe ii to yourself to find out more 1 
about this prmrticjit economical way to 

E rov ide good , year 'round wg tf r for your 
ume Lind garden 

Write or call today for a big. illus- 
rmtc'di bnx-hune and 24- page booklet on 

how to drill your own well The bLg fact 

filled package- will be rushed to you by 
First CIm* Mad r 

Dwprock Mfa, Co. 

Opelika. Alabama 36801 

FREE Rhone Toll-Free 

( 800 ) 821-2280 

(Ask for Extern ion 5081 ) 

Call anytime including Sundays. 

OR CUP COUPON AMD MAIL TODAY! 



Deep rock Wg. Co, Dept. PM560 
Ope like. Aiibma JEW] 

P r lF apr m«u I tcrur Ita i nJn rniitinn kit. 1 undrriLffld 
t*WtF ■! Do wiigattDfl and ns uIibhim will tail 



PIWT ^AME 



APPFLKSf) 



cirr 



STATT ZIP 

fi lewtuii-td 
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32. Replacing 
coolant hoses 



UPPER RADIATOR 
HOSE (COOLANT TO 
RADIATOR I 



HEATER HOSE 



HEATER 

HOSE 



CooHng -system hoses should bm checked fretfu«rifiy. fiami/ie (hem for creckj, softness 
and br#ff/#*WM by $qu**iing tech one firmly from one end to the other. 



T here are lour Of five cooling -system hos- 
es In a. car. Two ol them are radiator hos- 
es : One dekvers coolant 10 the engine .while 

the ocher transfers hot coolant from I he en- 
gine to the radiator. The two hoses (hat trans- 
fer eoolanl to and from (he heater are else 
part ol the coaling system. In add-on. there 
may bo a bypass hose from the water pump 
to the engine. 

Hoses are vital to engine operation. If a 
nose &pliis. allowing eoctenl to be lesi, you 
will be stranded-, since an engine without 
coolant will quicMy overheal and seize. For 
this reason, il is wise preventive mainte- 
nance to examine hoses frequently. Some 
carmakers avsn recommend that alt hoses 
be replaced every two years to avoid an 
emergency situation . incWeni&lly, it's a good 
idea 1 q carry duel tape in Ihe car lor tempo- 
rary repairs rf a hose does split. 

Inspecting hoses 

Examine hoses lor cracks, softness and 
■bnttleness by squeezing each one lirmly 
along itsenlire length. Hoses should be resil- 
ient and flexible. It cracks appear as you 
Squeeze a hose, replace it 
With the engine warmed up and running, 
check hoses for bulges. A bulge signals Chat 
a hose is weak and likely to bursl. 

Have someone in the car race Ihe engine 
as you examine ihe lower radiator hose. If n 
flattens out, the spring inside ihe hose is 
week. Heplsce ihe hose, since coolant flow is 
being curtailed A collapsed lower radiator 



hose causes overheating during higher 
speed driving. 

Caufron.' When checking the lower rad alar 
hose, keep hands away from fan, bolls and 
pulley, Don't wear clothes lhat dangle 

As you chock each hose, examine its 
clamps lor eoolani leakage. It a damp is 
loose, lighten it: If distorted, replace II. 

Replacing a hose 

To avoid burning yourself, replace hoses 
wish (he engine cold. 

1 . Drain coolant lo below the level of 
the hose thai's being replaced. II coolant Is lo 
bo reused, dram it into a clean container. To 
avoid losing any coolant, push a length ol 
clean hose over the radiator petcock and 
place the oiher end in a coniamer. 

2. Open th* hoii damps, or cut 

them oft if they are going to be replaced 

3. RmM the bud hose off its connec- 
tors by twisting and pulling If Ihe hose Ig 
stuck, sill it with a utility knife first. 

4. Clean m*t»l connecters wilh a 
wire brush or emery cloth. 

3. 341 p clamps unto Hi* nsw has* 
and push the hose onto rts connectors. It the 
hose is tight and doesn’t push home, soak It 
in hot water a white. 

3. Whan ttia hose Is sealed, posi- 
tion damps aboul V* inch from the ends of 
Ihe hose and lighten the clamps. 

7, P»ur coal ant bade Into the radi- 
ator- Start the engine and let r run as you 
examine lhat system tor leaks. Ri 
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_ 33. Checking 
thermostat 



The ihsrmosfaf is can- 

tered in Mr housing 
on Efis engine block. 



T he purpose of the thermostat is to hap 
coolant in a cold engine When the en- 
gine reaches a temperature, the ihermosiat 
Opens lo lot coolant liow to the radiator. 

If the thermostat vahe gets stuck in (ho 
closed po sii ion, coolanl is happed inside the 
engine and the engine will overheat. If the 
valve gels stuck in the open position, lt» en- 
gin# warms up very slowly, if al all. 

You can get an indication of whether the 
Ihermoslat i& working by removing the radia- 
tor cap (with the engine cold) and inserting a 
thermometer mlo the coolant. 

Start the engine and walch (he thermome- 
ter Keep squeezing (he upper radiator hose. 
When the ihermometer reaches the lemper- 
ature al which the thermoslat is Supposed (0 
open (give or take 1 0°), you should feel cool- 
ant surging through the radtator hose. 

1. Drain about half the coolant 
from the radiator with the engine coW. 

2. Hemov* bolt* holding the ther- 
mo* tot housing. Remove the housing. 

3. Lift the thermostat from the 
homing. Hold Ihe unit to a bright light. The 
(hennoslal valve rnusl be closed. You should 
see no light passing around the valve. If Ihe 
valve doesn'l close, replace ihemostat. 

4, Note the temperature reading 
on the (harmostat. This is the temperature at 
which Ihe thermostat is designed to start 
opening. Thermostats are built to be (uHy 
open about 20 above rated temperature. 

5. Tl« the thermostat to the cen- 
ter vf • wood dowel- insert a . 003 -in. 
leeier gauge between the thermostat valve 
and housing, Tie a string lo (he feeler 
gauge. 

A. Place the thermostat In a pan o t 

water. The thermostat musi be fully im- 
mersed, but it should not rest on the bottom 
or against Ihe sides Of the pen. Place a Iher- 
mometer in The pan and heat the pan. 

7 . PuN the feeler gaug* free when 
Ihe thermometer shows that waler is heated 
la ihe temperature stamped on the thermo- 
stat housing, plus or minus 5*. II you can t, 
replace Ihe thermostat. The Ihermoslat valve 
should be wide open when water reaches SCh 
above the rated temperature, give or take 5". 

S. Scrtptpiacts af dd gukat from 
the Surface of the thermostat housing and 
engine. Wipe surfaces with Solvent. 

3. Plat* th* thermo* tot In th* 
housing , spring end lacing out, Note any 
marking that instructs you to pornl Ihe ther- 
mostat in a particular direction. 

40- Pisco down now g**hst on 
housing. Bo sure that holes in the gasket 
line up wilh holes on thermostat housing:. 

1 1 , R#Ht th* housing and tlghtan 
th* bolt*. M 





^qtor 



GET A ’li* CHECK 



Right dow I Get in on Valvoline* Motor Oil’s super 
“Buyer’s Check' 1 -™ offer- 

Look for the colorful “Check Out Five” display wherever 
motor oil products are sold. Just tear off a coupon, fill it out t 
and send k to us T along w ith your receipt and proof of 
purchase for five quarts of Valvoline Motor Oil or 
four quart* of Valvoline Motor Oil 

Inirii A.J.Vovl and sjjS 

Valvoline, good for 

merchandise at the - 

retail outlet where H 

you purchased your 0 Ma 

Valvoline products* I 



Valvoline 



" Guytr'i Chick' 1 1* * tridcnudi of 
Ashland Oil. Inc. 



Nvt^>|l Fpr Wlfthlrtjp Rictt. 



MAY 19&0 213 






COOLING SYSTEM 



14. Checking for 
coolant leaks 

The coating -system prtsi urn* Hester firesa uj-Hies 
ihe coating system, also reveals any leaks. 



YOUR CYLMDERS ARE 
WASTING ENERGY FIGHTING 
OVER FUEL SUPPLY 





average Detroit V8 engine starves some cylinders 
and overfeeds others. “Rich” cylinders use more fuel; "lean 11 
cy linders misfire, causing bucking and surging. Not only do you 
nave less power — unequal air/fuel mixtures waste gas. 

Edelbrock S.R2-R intake manifolds help eliminate this 
problem. They’re designed to give each cylinder equal mixtures of 
air and fuel, providing better fuel efficiency* whether you’re 
accel erating or cruising. 

An S.R2-R is easily put on your standard engine by vou or 
your mechanic. Now your engine operates more efficiently. Has 
more power, Smoothness, Sharper response. And better mileage, 
provided vou drive the same as you did before’ 

For more information on Ede [brock’s S.R2-R manifolds* visit 
your nearest auto parts store or send 
$2.00 for our full catalog including 
a product line price list, decals, and 
an embroidered patch, to Edelbrock 
Com,, DeptPM580, 411 Coral Circle, 

Et Segundo, California 90245, 

(NJRKOWMAIiFOflJ)S^GAS 
AND BUILDS MUSCLE 



O bviously, it isn't necessary lo use a pres* 
sure tester every time Some leaks are 
readily apparent because of the coloring or 
coolants. When coolant dries, rt leaves corro- 
sive-looking deposits at a leak site. 

Look for signs ol leaks a( these places: 

■ Radiator seams. 

M Where upper and lower (or side-by-side) 
radiator tanks are soldered lo the core. 

■ Around radiator hose connections. 

V At petcocks. 

■ Around the thermostat housing. 

■ Around engine drain plugs or freeze 
plugs. 

■ Ajj transmission oil cooler connections al 
Ihe radiator. 

■ Around the water pump, 

■ At hoatehoore seams. 

■ Around heater hose connections. 

If you find no leak, but sti ll suspect one . use 
the cooling-system pressure tester. 

How to use the tester 
1. Remove the radiator pr#**ur* 

cop (engine cold). 

2 , Check coolant level* Add coolant, 
if necessary. 

2* Start the engine and allow it to 
warm up, Turn the engine on and attach a 
pressure tester to Ihe radiator filler neck 
4, E* emine the radiator preteur* 
cep tD determine the prescribed pressure lor 
the engine. II should be marked on ihe cap. It 
not, check Ihe service manual. 

5* Pump the bundle of ttie teeter 
until the gauge records the specified pres- 
sure. Oon'l gjfceod this ruling. E*«S$ive 
pressure may cause radiator seams to spout 
leaks and hoses to rupture 
G. Leek lor c dq tent leek* et the *w 
hi lilted above with Ihe system pressur- 
ized If a leak still is not apparent, check The 
pressure tester gauge . II il holds the rated 
pressure tor at least two minutes, tears is no 
leak. If it doesn't and no leak is apparent, the 
teak may be internal (cracked cylinder head, 
water gasket or block). 

7* Ftelaai* pressure as described in 
the tester's instruction book. Remove the 
tester from the radiator. 

Testing (he radiator cap 

t, fttmvw *1)4 w*pkt tH« cap in 

water* Examine its gasket. If the gasket is 
racked or brittle, replace ihe cap, 

2, Attach tha cap to the cap 

adaptor Of the pressure tester, Pump the 
pressure tester until the gauge records ihe 
rated capacity of the tap (marked on ihe cap 
housing). This pressure reading must main- 
tain itself at least two minutes, II the needle 

drops before this time,, replace the cap. 
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DO IT YOURSELF 
WITH MOTORCRAFT FARTS. 




All it takes is you and Motorcraft parts. 

And you've got a lot to work with— tune-up 
parts, batteries, shock absorbers, oil fil- 
ters, air filters, and much more. Plus a 
handy step-by-step guide you can send for 
that will help you do 15 simple repair jobs 
yourself. 

Of course, while you’re at it, we en- 
courage you to use Motorcraft parts. Each 
is built to meet quality performance levels 



P iMiiA ftt'i ng me ypyr repair m arrual lor jus1$l eh closed I MiCftign n 
resiOanljj saia-i j 



Stale 2ip 

MOTE CHECK OR MONEY ORDER ONLY, PLEASE 



juMtisnuca 

MfHN 

HrvlCfliutfto 



lor au'it- 



rmr sellers 



and is supported by Ford Motor Company 
engineers. Motorcraft parts are available 
for most U.S.- built cars as well as many 
popular imports. 

So do it yourself; send for our helpful 
guide, and use Motorcraft parts, . . for sure. 



Motorcraft 

Do-It-Yourself Manual 
do Helm, Inc. 

RO. Box 5386 
Detroit, ML 48211 



FOR SURE 



Motorcraft 






FREE BLUEPRINTS and TRIAL LESSON 

—far pour greater auccasf in Building 

BcgmUrrs, LTafl^mer, evpn foremen and 
superintendents, have smt (nr these free 
blueprints and trial lesion in Plan Reading 
ajj a means of frying out Chicago Techs 
home -study Bidders Ifaining. See hew 
you can leam Plan Heading. Estimating 
and the practical details o( all types of 
construction in ynur .spare time at home. 
Mail coupon or phone TOLL FREE 
today for your free ranch home blue- 
prints, trial lesson and catalog on CTC 
Builders training, 

• PHONE TOLL FREE (2* HAS.* 

1-8 00-520 -6050 Erl- « 10 



CHICAGO TECH/Schoo! for Builders 

2000 a. M lc h igfl n A Y« 1 V*, Chicago, (M . 0001 0 



/ CHICAGO tlCM/ielwd 



Vsttrtm 



’■ KS'a 



mil m m Fn* T'tal L«i«n, Blutprlnlv 
Buildant C-au'of. I undertUntf |r*r* l» n* 
MltarnwU wl'l « I, 



NAME 




AQ*_ 


ADDRESS 


PJYr 


.STJTf 


7IP 









ANNOUNCING 
THE FIRST 
ELECTRIC VEHICLE 
CATALOG 



Here, in one catalog, you can find a 
wide selection of th a specialized pa rts 
needed to build or convert an elec trie 
vehicle 



* Batteries 

* Motors 

* Test Equipment 

* Instruments 

* Cobles 

* Fuses 

* Connectors 

* Accessories 

* And Much More 



In addition, the catalog includes a 
n u mber of techn leal articles on bui Id- 
log and converting EVs, Including 
diagrams and pictures. 



Send $2.00 to 

Th e Electric Vehicle Catalog 

[ Department EV 2 

■lJIfuoht b vote mb 

P O Box 25 

Mechanicsburg. Pa. 17055 



VISA / MASTERCHARGE 
ACCEPTED FOR PARTS ORDERS 
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35 . Flushing the 
system 

W HEATEF 



DEFLECTOR 



HEATER 
OUTLET HOSE 
(TO PUMP] 



RAOlATQR 



To backtluah th* system, install too 
titling on trotter hot*, attach adapt- 
or and connect garden hot* to th* 
fe*. Ftuth unfit wafer runs clear, 



C ar manufacturers recommend thal you 
drain and flush the cooling system ev- 
ery two years. The Job has been made easier 
for Ihe Saturday mechanic by development 
of a flushing krt- 

Afler the cooing system is drained and 
flushed, new coolant should be added. The 
maximum life of a high-quairty ethylene gly- 
col coot am is two years, After this time, addi- 
tives which protect the system from rust 
break down. 

Draining and flushing 
t* With the engine cold, vet the 
heater control on hmt to assure that 
coolant in Ihe beater core will also drain. 

2* Remove the radiator pressure 

cep. 

3* Open the petcock at ihe base of 
the radiator. 

Note; If the radialor is noi equipped with a 
petcock. remove ihe lower radiator hose to 
drain the radlakx 

4- Remove the drain plug or plugs , if 
possible, from ihe engine block, Since this is 
not possible on most engines, it becomes 
necessary lo backllush the engine with a 
rushing kit to drain coolant 
Si Fit the flushing tee from the hit 
to tho heater supply ho**. This m the 
hose (hat runs to the engine block. It Is nol 
[he one that is connected to the water 
pump. 

To tit (he flushing loo, cut (he heater supply 
hose, insert (he lea and tighten mo clamps 
that hold Ihe tee. Face the lee so waler which 
may escape from n won't run on Ihe allema- 
tor 



Nolo. Flushing lees are available in three 
sizes to malch inside diameters ol heater 
hoses. Determine the size you need by mea- 
suring ihe outside diameter of Ihe hose and 
subtracting 14 in. 

U. Attach a giidsn hoi* to t** us- 
ing the adapter in I ho kit Make sure that the 
healer is on, radialor cap is off and radiator 
peicock is open, 

7* Attach th* deflector to th* radi- 
ator filter nook. The deflector, which is 
part ol the kit. throws water away from the 
engine. 

8. Turn on th* water and allow It 
to float* the engtn* until waler pouring 
out the delcedor begins lo run clear. 

Vara; If your car is equipped with aircoodl- 
Zoning, lei (he engine idle while flushing. 

0. When flushing le complete, turn 
off tho water (and engine, if it's been run- 
ning). Remove the deflector from me radiator 
and adapter from Ihe tee Allow water lo drain 
completely bom the radiator. 

1 0. Clove the radiator petcock (or 
reinstall iho bottom hoaa). Now. add a 50 lo 
50 murium of ethylene glycol coolant and 
waler lo tho radialor until the soJulwn starts to 
pour out ol Ihe lee Cap the tee with the cap 
supplied in tho kit. Leave the tea in place. 

11. tqimn the upper radiator 
hove to *xp*i ik. Then odd more cool- 
anl, it necessary, lo bring the adlulion to the 
fill mark on me radiator or to just below the 
radiator filler neck. 

1 2. Run th* engine until th* upper 

radiator hoe* fe*le warm. Shut off the 
engine. Remove the radiator cap carefully 
and rechock Ihe coolanl level. W 
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Dramatically Reduces Gasoline Consumption! 

Major Breakthrough in GT- AUTOMISER 




Automotive Energy 
Conservation 



AOlQ** li * a 






ihVi 



The GT-Aulomiser 
will prevent 
overheating Bird save 
by controlling your air 
conditioner compressor. 

This system works when your air 
conditioner is being used and is extremely effective In suburban driving. 



* Saves gasoline 

* Praciicafiy eliminates 
overhealing 

* Quality engineered 

* Easily installed 

* Solid state 

* Money back guarantee 

* Made in U S, A, 

AffftOtflMA'fELY S * ACTUAL 



Completely sale to 

operate and will not damage compressor in any way. Adjustable to fit your driving needs, installs 
in minutes under your dash* Ail automobile engines operate at different RPNI — with Hie GT-Automlser you 
can adjust the control dial to operate the AC compressor most energy-efficient for your automobile. Red 

"Fuel Save Light" will always let you know when your GT-Automiser 
is in operation. 







WE QltAnAWTEE Mr* pjQtfutl t* 4 ne*i 

l, mption rod provants nvarhiMtina If you am 
nor camp/traly tanxfunS w/th \?oui (i r Automiimr, 
rattitfi w^rMi Jffrfi v* JMrf i#* win ftfUfit! yewf 
in tuti 



GT-Aulomiser i$ a qualilv engineered 
' gasoline saving '-.ystem Developed 
Over a ten-year period bv Synergists 
Sys Lems . a h only 1 &c hnolog icai and 
ieaamg engineenn^ iirm. using space 
age technology Id hesp meet our grew- 
ng need leconfiftrve energy and solve 
me energy cris is 

Deafer inquires invited 



ORDER FORM 



GT AiiiuTusierE, a; me iirnnea [i-he 



Pflasit sand w 

dlle' 01 539 99 Add tl (X) pnr gn.l - di pcS'iigts anQ 
Vjnecneck dr money Older oayab « toGT Aulnmis^r 

Q VISA P MASTER CM AflGE 

tip ba:e Card* 



IyAmE 



ADCIHE.SS 



Ma.fto GTAuTOuir>EP 

*L 3SMS 



P 0 Quv 4B& Dep: PMl Clampfl 



Freshest of the 
Air Refreshers. 



Pop the scent pack. 
Release the freshness. 

100% of the fresh- 
ness is sealed in till 
you're ready to stick 
a Fresh Break in 
your car, van t cam- 
per or any confined 
area where you 
want a fresh scent 

of pine, strawberry. 




BREAK 

erry. AJft^gEFRESHER < 



mint or jasmin. 
Unique release sys- 
tem means Fresh Break 
* never loses its 
freshness on the 
store shelf. 

Look for new 
Fresh Break in the 
automotive depart- 
ment of your favorite 
store. 



WOODLETS 

Buffalo, NY 14213 

AiWlher fete product K‘ -'■* 
ui Oaum 





the prized 85-100 inspired 
by the 1937 Jaguar 

Only 309 were ever built for an evcJU’ 
sive band of noblemen and sportsmen, 
h led the pack wherever it was driven. 
Coveted. And nOwrebtirn.QnlyA&CA 
offers JAGUAR. SS- Id Q in a full-scale 
replicar kit. Ready TO Assemble on ft 
V W cha s s i s n nd d rive t rai o . Comp I eted. 
cars Also Available. All-weather Con- 
vertible top with matching- aide cur- 
tains,, chrome appointments* ad iu st- 
able seats, rugged body — all authen- 
tically reproduced. Step into the clas- 
sic past and sec it today! 

D*lui« Jaguar Kltsvall&bi* Jt under $$ r 0OO 
AATUJU E * CLASS! C ALTOJM UT1 VE. I NC* 
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I.W Sen* inddilrul Park 
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□ t*n>d S3 '30 lor lull lift' 
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Your home 

workshop 

can PAY-OFF 



BIG 

Earn Extra Income 
flight At 
Home, 



STAR! 
YOU ft OWN 
MONEY 
MAKING 
BUSINESS’ 




; i 

^Jbelsaw 

3-Tn-1 

Pow or Peed 
Power Tool . 



SEND FOR 
FACTS TODAY* 



Planer Molder Saw 



Hire© power toots in one - 
a real money-maker for you! 

The BEL5AW Flaner/Molder/Saw is 
a versatile piece of machinery. It 
turns out profits ble preci s ion mold in g K 
trim, Aooring, furniture. ..in all 
popular patterns. Rips, planes, molds 
separately .., or all at once. Used by 
individual home craftsman, cabinet 
and picture framing shops* lumber 
yards, contractors and carpenters. 

Never before has there been a 
three-way, heavy-duty woodworker 
that does bo many jehe for so little 
cost. Saws to width, planes to desired 
thickness, and molds to any choice of 
patterns. Cuts any molding pattern 
you desire. Provides trouble-free 
performance. And is so simple to 
operate even beginners can use it! 

30-Pay FREE Tr j a I ! exiting "facts 

NO QMUQAJtai±-HQ 5JU&MAN WIU CALL 

RUSH COUPON SS* f . p S'? I -m “ 

rnnAVt 90 IB Field Building 

f UUH T I Kansas City, MO 641 1 1 



i B ELS AW POWER TOOLS Co. H 

I 
V 



POWER TOOLS Co. 

901 6 Field Building 
Kansas City, MO 64111 

I - ! YES* plruie jr-nJ nje the FREE S/mtiei ihm 

jU.i-fj ‘Mf complete ,'iurrv afroM Bdf&i* i Pfitut*- 

3 WnMw- juJ m .g/j.i 1 HjWcJrfj vn Jicjh f rurn- ^uufuiS' 
foe a jd-Dirt Frte Trial right in mi f)M-n ifi/ip. I 
tm-tie r; (urJ there is Ohfigaiiein ifaju Mf i 
SaUtmittl will i all 
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SUSPENSION 



36. Servicing tires 



weAfl 



WEAR WEAR 



EVEN WEAR HEAVY WEAft i SCALLOl'l 




iil 'i - 1 

CHftON! C 
OVER INF CATION 



CHftONlC 
UNDER INFLATION 



PAUL TV WHEEL 
ALIGNMENT (CAMBER! 
WEAR WILL SHOW ON 
EITHER SIDE 



WHEEL IMBALANCE 
AND='OR DAMAGED 
SUSPENSION 
COMPONENT 



Tread wear can indicate suspension problems. Faulty wheat alignment wilt show up M a 
biased tread pattern. An out'Qt'balance fire will show As scsilops or cupping - 



W ith proper maintenance, modern radial 
tires generally last ar least 40,000 
miles. Some tire companies and automobile 
manufacturers advocate rotating for maxi- 
mum tread life Others, including some man- 
ufacturers of Ironi-end: alignment equipment, 
claim that rotating tires is a waste of time. 

The one area cl agreement between the 
two is lo not rotate tires at cars with front- 
wheel drive. If you don't rotate, you may get 
as much as 1 00,000 miles of service from 
tines on the rear wheels, assuming the ear is 
equipped with radial tires. 

MaiAtaiftittg fifes 

To get maximum life from (ires, do the fob 
lowing: 

■ Check air pras&uro every 3D days with a 
good quality pressure gauge. Follow the air 
pressure recommendations of 1 he car manu- 
facturer. They are printed in the owner man- 
ual and, usually, on a decal somewhere in 
the car. 

Important Check air pressure when tires 
are cold. A cold tire is one that hasn't been 
driven more than three miles for several 
hours, It is best, therefore, to check air pres- 
sure id the morning before the car is driv- 
en. 

■ Heplace a tire if it has the following phys- 
ical damage; bulged areas, cuts that extend 
into the fabric and excessive Head wear. 
Tread wear that leaves tread depth Vi* in. or 
less across (wo adiaoent tread nbs is ccnskJ- 
ererf excessive. Measure tread depth by 
placing a penny (Lincoln s head down) in the 
rib at different spots. If the top of Lincoln's 
head shows, the Head depth is too shal- 
low. 

■ Check each tread rib lor embedded 
stones or other foreign material Pry them out 
with a screwdriver. 

■ Remove valve ceps and wet valve stems. 
It water bubbles, there is a leak. Replace the 
valve core. Then, innate the tire to specified 
pressure. 

The story tiros fell 

Tread wear patterns can tip you off to a 
mechanical problem that is causing abnor- 
mal tire wear, if the problem is caught and 



corrected early enough, the tire may stilt af- 
ford adequate service. 

The following describes the types of (read 
wear you're likely to encounter; 

■ Smooth stripes across (he lace of the tire. 
These are wear bars. They appear when the 
tire is nearing the end of its life. Bars signify 
normal tire wear. 

■ Tread wearing more in the center of the 
ti re than at the edges. The problem is chronic 
overlnftatlon. 

■ Tread wearing more at the edges than in 
the center. The problem is chronic underin- 
flaiion. 

■ Tread feathering along edges. Check 
wheat alignment. 

■ Treed wearing along one edge, inside or 
outside. Check wheel alignment {camber ad- 
justment, in particular).. 

■ Tire wearing unevenly over one or mare 
spots Check wheel balance. 

■ Scallops (cupping) developing evenly 
over an area. Check for a damaged suspen- 
sion system component. 

■ Flat-spal devefoptng. Analyze the way 

you accelerate and stop me car. A flat spot 
often means that you are spinning tires whan 
you accelerate the car or you are making 
screeching stops. PM 
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Ftadlai rotation patterns ere for hour tires 
at (he feff and tor tin fires al the right. 
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37 . Installing new 
shoch absorbers 




SUPPORT 



SUPPORT 



80 LT 



NUT 



RETAINER 



Pul penetrating oii on studs and hoHs before trying shock removal. Support lower 
A'trm to r*movB spring preload, it nui is frozen tolld, it nuier be cracked off. 



I n most cars, replacing shock absorbers is 
not complicated. The best way to letl Jf 
shocks have tost itwlr ability to system the 
oscillations of car springs is to analyze vehi- 
cle road performance. 

Does the car dip sharply when making a 
quick slop? 

Does the car seem to bottom when going 
over bumps and railroad crossings? 

Does the ear continue to bounce up find 
down after going over bumps and dips In the 
road? 

If the answer to any of these questions ■& 
yes, remove one of the shock absorbs rs and 
push it m and out. If resistance Is much lees 
than a comparable new Shock, replace it. Re- 
member, though, to replace shock absorbers 
w> palm — it one on the tront of the car has to 
be replaced, replace the other front shock, 
too. Replacing shocks in pairs gives a car 
balanced performance, Shocks should also 
be replaced if there is physical damage. 

1, Apply penetrating oil to leaten* 

era. Lei the oil work for a few hours. 

3. Rale* and support the ear. If you 
are replacing the rear shocks ol a car with a 
rear differential . use a jack near each shock 



absorber to h ft the axle. This releases pres- 
sure put on the shock by the rear axis. 

3. Unbolt Hie lower feetener. 

4. Unbolt the upper taatetier* If you 

can't spot the upper fastener beneath the 
oar, gat to ft through the engine compartment 
or trunk, if the upper pert of the shock has a 
stud mount, you need two wrenches to loos- 
en It, 

Apply one wrench to the large mounting 
nut and turn, Tha other wrench , applied to the 
stud, keeps the shock from twisting 

h. Adjust ■hock* for the type of 
rMe you deelre, if you are installing ad- 
justable shock absorbers Usually, adjust- 
ment is dona by securing the shook in a 
bench vise and compressing and twisting it 

6. Secure top fastener* first to mst all 
shocks. Than secure bottom fasteners. 
Tighten fasteners, but do not overtighten. 
Bushings should not bulge. Stop toghtorxng 
as soon as bushings swell slightly. 

T. Inetall rubber caps for laatman 
if they came with die shocks. They protect 
f listeners from rust. It caps are not available, 
coal fasteners with silicone caulking, which 
helps to retard rust. *W 
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THE NEW POPULAR 
MECHANICS CATALOG 
- PLANS, PROJECTS, PUBLICATIONS. 

Now, biggr?r, tmller, more exerting than ever 
- more than 900 listings - dozens Of illu&tra*. 
tions, 

Completely revised and updated, this latest 
edition of PM s famous Plans. Projects, 
Publications catalog la a must for home- 
owners, handymen, hobbyists, craftsmen, 
ouldoorsmen and do-it-yourselfers ol all 
kinds. 

Coven challenging shop projects -tog 
spHlter. power hacksaw, compressors, You'll 
find it packed with great ideas for home 
improvement - covers timely subjects as heat 
savers, solar enorgy, fireplaces. 

Exciting leisure-time activities - how to build 
a scuba tow, campers, pool (able, doll- 
bouses Something tor every member ol the 
family. You name It. we have iff 

Covers virtually every ares ol construction, 
remodeling, repair and maintenance. U'& the 
most valuable catalog you may ever use 
Order your copy loday be sending 50* to: 
Popular Mechanics Depi. R580, Box 1014, 
Radio City Station. New York, NY 10019. 

POpultfi MKlunci « n puHMlnri Of H*ivi1 MflQrUKWt, 

ji Dtviiicn oi the karst oonPonaTKM 
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You have a choice. 
Choose Groboski. 



The best protection for your car 
because Groboski Splash Guards are... 



• Guaranteed For Lite 
m 100% American Made 

• Best Quality 

• Designed To Give 



Maximum Protect ten 



235 U Commerce Part! Dr 

TV* AND ^ac.hwnnd Qhi* «1H 

owyjt 1 fa 16| A&d-OCHB 





Grobatki 



Qi obneki Mill 

repute Its epteih 

guard i II they fail lb 

perform 
*|ll&rectgrL|y, 
Qvirenlee ckr** nol 
sourer rtimigit due 
hi miivie. 

• Iierelmn, 
negl igence « 
Hc-cidenl nor 
r*|pt*lalleljipn on 
lubivqueni 
^ehltlei. 



Guaranteed 



Available wherever fine automotive parts and accessories are sold. 
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REFUND 
ON ONE SET OF 

'G* 



‘Orrer on ail Grobcwki Spi-anh G^a ra* i 
OrobMki Du'ene* Fun Noa F X? and F X 1 J 

Ple*W send my $1 Groboski Rebate to 




MADE N USA 



Nama 



SPIASH GUARDS 

Send i Pi. s coup dm ektng with Groboahi 
n*m§ d ipptd from petk&ge and ;ai« 
rpc:Bijj[wi|i'i pure fift&e price tire led io 
GROBOSKI *1 REFUND 
2321 5 Commerce Parts Dri«e 
Beach wood. Ohio 
Of FEP EXPIRES July 3i. X990 
VOID WHERE PROHIBITED BY LAW 



Addr6S4 ____ 

Cl!y _ _ _ 

STetS „ _ Zip 

Year Make of ear 

on which these splash, guards will be installed 
ALLOW 4-flWEiKS FOR DELIVERY OF Si REBATE 
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Tighten master-cylinder Drake fines if the 
fitting* leak. Do this carefully because 
those fitting* are entity rounded. 



Y ou should be aware of brake perfor- 
mance ai all fjm$$. If a problem that may 
be brake-related occurs while you're driving, 
at your first opportunity conduct a 1 borough 
examination before the condition becomes 
dangerous In addition to staying alert to de- 
veloping brake problems, conduct a brake 
stationary lest every 12,000 mules, as ex- 
plained hero. 

Stationary test 

1. Apply heavy prtitur* to the 
brake pedal with the car at a standstill. Al- 
low the engine to run at idle speed if the car is 
equipped wiih a brake-asset unil (power 
brake) It the car doesn't have power brakes, 
you need not start the engine. 

The pedal should !eel firm. If it feels 
spongy ci springy, remove the master-cyNn- 
der cover and see it the cover has vent holes. 
II so, be sure that none of these holes are 
blocked 

2. T**l brNkt-ptdil firm nail 
•gain. If the pedal still tools spongy, inspect 
brake hoses for weak spots that could be the 
cause. As someone in the car applies the 
brake pedal, trace each hose for bulging. Re- 
place a weak hose. 

3. Finally, bked bnkat Id #IIniI< 

n«t» trapped air it sponginess continues. 
Air can bo trapped m the system if any brake 
line on the car is loose. 

As you check the brake pedal for spongi- 
ness. notice brake-pedal height. II the pedal 
goes too far toward the floor, brakes probably 
have to be adjusted. 

Testing for leaks 

t, Run th* «Dgln* m Idl* H you 

have power brsk«s. if not, don't run the 
engine. 

2. Mold your toot an the pedal for 

15 tsconde with light pressure. The pedal 
should not move, 

3. Apply heavy pressure for 15 
seconds. Again, the pedal should catch 
and not move. 
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brahes 





brakes 




If the brake pedal falts away whan pres- 
sure *s applied in either case, there is a flute 
teak. 

Tracing a fluid leak 

To find a fluid teak, you should proceed as 
follows' 

1, Check fluid t*v*l at the master cyl- 
inder, Low fluid level helps to confirm the ex- 
istence el a leek. 

2. Tighten brake-line connection* 
•t the metier cylinder. If you have any 
loose connections you can expect some loss 
of fluid. 

3- Check brake line* end Note* 

while someone applies firm pressure on the 
pedal. Examine connections closely. II a com 
neciion is leaking, try tightening it. it this 
doesn't stop the leak, replace the line or 
hose. 

4. Chock wheel cylinder* for 

liaki if the car has drum brakes. Most ol 
today's cars have disc brakes on front 
wheels and drum brakes on rear wheels. Re- 
move wheel assemblies and pull back wheel 
cylinder boots. II flute teaks, the cylinder is 
defeclive. You'll need to either overhaul or 
replace it 

5. Chock the condition of tho rub- 
ber boot in the caliper if the car has disc 
brakes. (See Section 40. Replacing Worn 
Dtsc-Brake Pads, page 222 ) 

** Raman* th* vacuum ho to from 
tho brako-OHlot unit. Twist the shank of 
& screwdriver inside Ihe hose-, if there is 
brake lluid on the screwdriver. It indicates 
that the Seals have failed. Replace the 
master cylinder. 

Also, disassemble the brake- assist unit 
and ctean rubber parts wHh alcohol. Failure 
to do Ehis will result in deterioration of those 
rubber parts. 

If everything checks out okay to this point, 
an undetectable leak may exist in Ihe master 
cylinder. Fluid may be leaking past a defec- 
tive secondary cup inlo the cylinder boot. 
Disassemble the cylinder te see il a teak ex- 
ists It you do find one, replace the master 
cylinder. 

fj? spec (mg brake finings 

Check brake-pad tfuckneas. II it is Vi&m. or 
less, replace the pads To check brake-lining 
thickness of drum brakes, remove a (rant 
brake drum, il tie car is equipped with drum 
brakes on all four wheels. If the car has drum 
brakes only on rear wheels, remove a rear 
brake drum. 

Measure brake- lining thickness at several 
points. Replace lining if thicknosa is Vmwv, or 
less, at any point. Be sure to replace the lin- 
ings of both wheels on the same axle to attain 
equal braking action. !M 



T o rcad-tesi your brakes properly, find a 
dry, smooth and level road that has little 
Or no traffic. Make sure that tires are inflated 
ID proper Specification. Improperly Inflaled 
tines can cause conditions resembling prob- 
lems due to brake malfunctions. 

White doing this last, keep aware of brake- 
pedal fade, characterized by the brake pedal 
falling away under pressure, When exces- 
sive heat is applied to- brake linings, they lose 
their ability to hold against brake drums or 
discs. 

A lot of heat will be created as testing is 
done, if the pedal should facte away, stop 
testing, pull oft the road and lot tho brakes 
coo! at teasl 10 minutes, 

The road teat 

Drive between i© arte 15 mph. Make a few 
stops, alternately applying light and medium 
pressure to the brake pedal. Come to a fult 
halt every lime you apply the brake. Go 
through this checklist, 

■ Do brakes grab? 

■ Do wheels pull to one side? 

V Fa extra effort needed to atop? 

It the car pulls to one side, check for un- 
even trna-lread wear, loose or worn wheel 
bearings, loose steen ng and improper Ironl- 
wheel alignment before overhauling the 
brake system. 

At all hmes when you test brakes, i j sten for 
squealing, clicking or scraping as you apply 
the pedal. These noises signify brake trou- 
ble. 

Accelerate' (he car to 55 mph and make 
several normal stops. Do brakes chatter or 




Replace broke tows ffoef are soft, weak, 
bulging, c o! lapsed' or otherwise damaged. 



shudder? It so. check wheel-bearing condi- 
tion. If bearings arc* okay, suspect brake 
discs or drums, which may be out-of-round. 

Al 55 mph. make a couple of hard stops, 
but not hard enough to cause a skid . Come to 
a halt each time, ante drive at least two miles 
before making the lest again to avoid high 
temperature buildup which could occur in 
pads arte linings. 

Listen lor noise and determine il extra ef- 
fort is needed to Slop the tar. 

Brake diagnosis 

The following chart lists problems that you 
may encounter during road and stationary 
tests: 



Problem 



Ciui«i |*e* f oolno 



Low drake peclgF (excessive pedal iravel needed to apply braked. a b c 0 

Spongy pedal C D E P 

Hard pedal (excess*™ preset* needed Id stop car), A B D F 

Fading pedal ! pedal fatis sway when brakes are cooil . C D E F H 

Brakes grab or pull. B C F G H t J 

Brake noise A B C G K 

Chatter w shudder BCD! 

Brake drag. ABDFGHKL 



FtttlWtW 

Brake shoes improperly adjusted; sail -adjusting mechanism frozen. 
Worn. «r*tem|nated or distorted brake linings. 

Cracked, thin, scored or oui-oMound drums or discs 
Damaged master cylinder. 

Air in the hydraulic system. 

Brake hose Or lines damaged (kinked, defied, kK5Mly connected), 

G. Brake packing plate rusted, loose or worn 

H. Damaged wheel Cylinder. 

I Loose or damaged wheat bearing 5 
J. From wheals not aligned cr uneven tire Iread 
ft Weak or broken brake-shoe return Spring. 

L Parking brake improperly adjusted or draggjng. 
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40. Replacing brake pads 




INSPECTION HOLE 

CALIPER 
PAD 



R eplace disc-brake pads, (linings)- batons 

. they wsar badly enough to cause 

scraping noises when brakes are applied. A 
scraping noise indicates that the pads have 
worn and the metal shoes which support the 
pads are rubbing against ihe metal discs. 

Inspect pads by removing one gf the Iront 
wheels at 12, 000-mile inlervals, Examine (he 
pads through an inspection hole, it there is 
gne. If nm, remove the pad and measure lin- 
ing. Ii should be at least Vi&rnch thick. 

The foirowiftg will serve as a guide lo re- 
placing most domestic disc-brake pads. 

h Examine the caliper lor guide pins 
that hold pads in place. 

2. Remove lacking clips from guide 
pins. Pull guide pins out 

3. Does Uis Installation use an an- 
tirattle spring? If so r remove it. 

4. Drab pads and slid* them 
straight out at the caliper. If this is d«f- 

To retease dtac-brake pads, remove file 
Socking cfljtw end putt out tho guide pint, 



ftcult to do. lashion a hook from a melai coat 
hanger, hook guide prihotes and pull out pad. 

3. Examine the boot surrounding the 
p-ston in the caliper lor fluid leakage. II fluid is 
present, remove and overhaul the caliper. 

6. Wrap a rag around the shank of 
a screwdriver. Place this against the pis- 
ton and push the piston back into itie bore. 

7. Slide now pads into the call par. 
Reinstall Ihe anlsrattle spring, if one is used, 
and reinsert guide pins and locking clips. 

Some pistons can't be moved back into the 
caliper wilb ihe force exerted from a screw- 
driver, II you try 11 and it does nol work, don'l 
force it. Use a C-clamp instead. 

Engage the ouier jaw of Ihe C-clamp over 
the piston and Ihe inner jaw on the caliper. 
Tighten the clamp slowly. If the piston si ill 
doesn't move, it may be frozen. The entire 
caliper must be overhauled 

Before pushing the piston out of the way. 
lake the cover off the main brake-fluid reser- 
voir and use a clean rag to catch any fluid that 
may be forced oui , 



New Life for Cars! 

Old cars become new again! New cars stay new looking! 




Amazing 






Eh to. V-d:v. 



Impossible to believe until 
you've tried It! 



* it's like magic! 

* Old cars turn new again 

* Dull, dead paint sparkles with new life 

* Faded Colors return to original, showroom 

richness 

* Chrome glitters 

* A whole new car finish for 
jus! 45 minutes of gentle, 
no - sweat application 

* Lasts up to a year 

* No harsh abrasives, 
chemicaFs or 
old-fashioned waxes 

* Gentle to your hands 
*■ Keeps new cars 

hooking new 



Car Polish 
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Replacing 
dram-brake lining 




DAMAGED RETURN 

SPRi-ViCS 



DAMAGED 

SPRING 



When inspecting drum brakes, examine 
th&$& areas tor 4 mtHunction or damage. 



^Phe following points apply to the overhaul 
I of mosl druim’brake systems: 

1. Dlscorinact bribk# lln*a &T whe#i 
cylinders; tape openings la keep put dirt 

2. Overhaul cylinders w ith rebuild 

lilt. Remove end boots, Press oul pistons, 
cups and expanders. Clean metal parts In 
brake fluid or alcohol. It cylinder inside is 
scratched, replace cylinder. Before inserting 
parts in cylinder, coal with clean brako Hu- 
id. 

2. Check brake I In Inge for abnormal 
wear indicating brake-drum damage, ft lining 
Is worn more on one side, drum is tapered. 
Wear al loe or heel suggests out-of-round 

4. Clean druma, if they are in good 
shape, by removing deposits wilh stiff brush. 
Use non-oH base solvent. 

3. Discard a cracked drum. Surface 
defects may be removed by turning drum on 
a lathe. After cutting drum, check meial thick- 
ness lo make sure il does nol exceed stan- 
dard stamped on il. 

6. Match new linings by grinding 
them Jo match measurement of drum taken 
wilh a micrometer. This assures that linings 
make lull contact wilh drum. Partial contact 
causes loss efficient braking and premature 

wear 

T. Eipmlnfl br*k*-Kho* rftum 

aprbiga. Replace any that arc damaged 

ft, Inepac t hacking plat* for rust and 
dirt. Remove rust with emery doth 

». Adjust faralti ihoat bkfttf* ln- 
eialllng drums. Use brake-shoe adjusling 
gauge. Set it to the inside diameter of drum: 
tighten lockscrew Turn gauge around and fit 
il over brake shoes. Expend shoes by man- 
ually turning self-adjusting-mechanism star 
wheet until gouge Just slides over linings. 
Move gauge over entire lining surface to as- 
sure oorreci clearance Irom heel lo loe. 

10* Flit the mutter cylinder and 
Weed the system FM 




when you get right down to it, 
your car deserves the same 
name-brand quality mechanics use. 



At CARQUEST Auto Parts Stores, we think lt^ about time you put 
the same top quality parts In your car that professionals use 
That^ the reason you won’t find any strangers on the shelves at 
CARQUEST Auto Parts Stores What you'll get are national brands from 
Americas most reputable manufacturers. Complete fores. roo - not 
Just the fast moving few. 

One thing more, it usually costs no more, and often less, to get the 
name brand you know and trust, So pick up yours where mechanics 
get theirs; at CARQUEST Auto Parts Stores. 
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42. Bleeding brakes 




On drum brakes, fi/e ed \ tatve# *r* heated 
on the beefc ot**cb wheat. On disc brake s 
I hey re found on fop of ceiifwr. 



T o Weed brakes, you need the appropriate 
wrench, brake fluid, a clean receptacle, a 
vacuum hose and an assistant to press the 
brake pedal as you bleed each wheel. 

Brakes on some ears cannol be bled as 
described here. A process called power 
bleeding, using special equipment, is re- 
quired. Chock your manual |0 Spa fF your oaf 
falls into Ibis category. 

t. Pump th* brake p*d*l 10 time*, 
with She engine turned off. to dissipate vacu- 
um in the booster unit, if your car has vacu- 
urp-ass si brakes, 

2 . Hats* and support the oar, 

3. tnpug# th» bleed vifw with a 
box wrench. Attach the vacuum hose to 
tbe valve and place the other end m the re- 
ceptacle, which should be filled about half- 
way with clean brake Fluid. Then open Ibe 
bleed valve three-quarters of a turn. Let the 
person in the car apply ihe brake pedal, slow- 
ly but steadily. When the pedal bits the Floor, 
lighten the valve. Tha pedal will return to nor- 
mal position. Repeat, until no more air bub* 
bias appear in the ll'uid. 

*. Refill th* reservoir Id within V 4 



Inch of the top with Fresh brake fluid when 
level Falls about halfway. You might have to 
do this more than once. 

S. Start the angina Mid pump the 
brake p«dil a Few Times when bleeding is 
finished. Make sure you have a Firm pedal . ir 
not. repeat. 

IF the master cylinder has a bleed vafve. 
begin the bleeding here Then go on to each 
wheel The recommended wheel sequence 
for bleeding brakes is: 

.■ AMC. Chrysrer and Ford: Right rear, leh 
rear, nght front, left front 

■ General Motors {except Chevrolet): Left 
front, right front, left roar, right rear. 

■ Chevrolet: Lett rear, right rear, left Front, 
right front. 

Whan you complete bleeding, the brake 
warning light 00 the dashboard will probably 
be lit. Turn the ignition switch to ow or *cc 
position and apply the brake pedal once. If 
the light doesn't go oh, you have a model that 
requires ceritenng the light switch inside the 
brake- metering valve housing. Never discon- 
nect the switch; the warning system won t 
work If there's a brake failure. EH 



The first permanent adhesive for aulo trim. 

And the easiest to use. 




i . Spread activator on loose him* 
bumper moldings, emblems, etc 



2. Apply adhesive to other surface. No 3, Holding 

measuring, no mixing, no waste or mess. Cure strength in 

begins only after pails are pul logethet two minutes 



New Duio™ Aulo Trim Adhesive makes the strongest high- 
impact-resistant repairs on both exterior and interior him. And it 
makes them faster and easier than an y other product you can buy* 
One of the fine famUy of Duro automotive products. 



New ou ro. Auto Trim Adhesive. - 
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A.TA I 






YroodtiilE Fenriatex 
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43. Adjusting 
drum brakes 




Adjust drum brakes by turning tft« Star 
wheel with the trike-adjusting toot. 



D rum brakes are adjusted in two ways — 
automatically and manually. Automatic 
adjustment is done whenever you book up 
the car, by means of aalf-adjusting mecha- 
nisms. Manuel adjustment has to be done 
after drum-brake overhaul. 

Automatic adjustment 

If the brake pedal is too low. find a deserted 
road and back up about 200 leaf. Stop the 
car. Drive forward abpui 200 feet. Back up 
again. Do this several times 
The brake pedal should come up. ft It 
doesn't, the sell-adjusting mechanisms may 
be frozen or damaged and require repair. 
However, there may be another problem. For 
example, worn drake tm mgs prevent a high 
brake pedal. 

Manual adjustment 

Raise and support the car. Fmd the adjust" 
ins slot, It *s either in the backing plate {rear) 
or in the brake -drum flange {(ton!). Insert the 
breke-adjusting toot into the adjusting slot 
and engage the adjusting star wheal. 

Raise the handle of the tool, fuming the 
star wheel up This moves the brake linings 
against the brake drum. At the same (ime. 
rotate the brake drum by hand. Keep doing 
this until the brake drum, locks. 

Now, move the adjusting spoon down, so 
the star wheel is turned in the opposite direc- 
tion. Keep rotating the brake drum. Adjust the 
star wheel until the brake drum rotates treaty 
It the adjusting slot is in the brake drum 
flange, the adjustment is done (he game way. 
but with one exception. Move the adjusting 
spoon down until the brake linings arc 
against (he brake drum, locking the drum, 
Then move the adjusting spoon up to back 
the linings off the drum until the drum rotates 
freely. * (M 




Why pay $150 to have your car professionally poly-sealed? Now— 
in less than an hour you can do-it-yourself with Blue Poly, the 
revolutionary new one-step poly sealant that deans, shines and seals 
all in one easy application. 

Blue Poly bonds to the surface of your car with a finish so cough 
it protects against add rain, blazing sun, snow, grease, road tar H 
autrjmatic car washes, salt spray— all the elements. And you can 
save plenty of ‘"green" $135 or more, when you do-it-yourself w r ith 
Blue Poly— the one-step poly sealant with the two-year guarantee. 
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GAS BIKE MOTOR 

Exciting raw engine, fils 
eP bikes end bikes, installs 
in miftuUB, 11 lb* r 
quiet, automatic start end 
features (ully enclosed apace age design 



FR£E ORdCHUME 
PALMER INDUSTRIES 

P.O. Box 7 fll 7 W 
Endicott, N.V. 137 &Q 



WelSi W«I Mernil*chur*f ol H'k* Porter Kill 





MAY 1900 225 






Deep-penetrating 
formula. Ail foam. Dings 
to vertical surfaces. Starts 
dissolving grease on con- 
tact Continuous action 
eats through dirt, grease 
and grime. Surrounds 
them. Lifts them into sus- 
pension, ready to wash 
right off In 15 minutes. 

no kerosene film. 

No residue, no slick. When 
you hose your engine 
clean, it's dean right down 
to the surface. Looks great. 
Easier neater more con 
venient to work on. With 
no oily film to attract more 
grime. 



Engine's clean 
— easy to 
work on! 



1973 5 TP Corpofan&rt ■ wkj w co*nrnercJa« Boulenaro ■ Pit i L.-iudP>'rrt?ir. Ftorida iuio 




44 . Adjusting 
parking brakes 

A s ihe parking- brake cable is used aver a 
period of time, if will si retch. You can 
(ell if the cable has stretched loo tar by counl- 
mg (he number af clicks it Bakes until the 
brake engages. If there are six or mere clicks. 
Ihe perking brake needs adjusting. 

1 . Engage the parking brake until it 
clicks once. 

2- ftkia* and support the car. 

3. Impact the cable for frayed and 
crimped areas, tf Ihe cable is damaged, re- 
place it. 

4. Examine the adjusting mecha- 
nism. IF it is rusted, apply penetrating oil 

5. Spread white lithium grease on 

ail the friction surfaces and along the cable 
itself. This keeps the cable from binding. A 
cable that binds can cause rear brake linings 
to scrape against rear brake drums, leading 
to premature brake wear 

6. Tighten the adjusting nut a tittle 




ai a lime as you turn a rear wheel. Slop turn- 
ir>g the adjusting nui when the rear wheel just 
begins to drag, Release she parking brake 
from inside the car and. again, turn (he rear 
wheel There should be no drag. If there is. 
back off the adjusting nut until the drag 
disappears. 



Adjusting mechanisms 

Various setups are used. For example, on 
some cars with bucket seats, the adjusting 
nut is inside the car ar the base of (he park- 
ing-brake handle To reach it, you have to 
un&crew or pry ott the rubber dusl bool. 

On some cars made by Chrysler, the ad' 
justing nut is posiltoned at the end ol a steel 
housing. Vclkswagens have two adjusting 
nuts, one for each rear wheel. Both have to 
be adjusted. M 





45 . Adjusting 
dutch 




Typical AMC clutch u»t an adiuattng nut 
and a locknut Free pf ay desired Is TVfc ta. 



T he lotiowing describes- various ctutch-ad- 
justmenn procedures recommended by 

m&nuledunBrS. 

Some models may deviate Irom ih.e mel fo- 
ods described here However, the free-play 
adjustme rrts apply to most models made by 
the manufacturer. 

1, Amtrlstn Motor*; Loosen the 
locknut and turn the adjusting nut lo shorten 
(he lenglh of (he 1 breaded rod until the spec- 
ified clutch-pedal free play is attained. AMC 

recommends that the pedal havs a tree play 1 
of % to Hi In , but the latter la preferred. 
Tighten the locknut. 

Z. Chrysler: Turn the adjusting nut So 
that the clutch fork moves forward as you 
measure the dutch-pedal free play When 
the pedal has 1 in. of free play, stop turning 
the nut. 

J. Fonti Unhook the tension spring be- 
tween (he clutch fork and adjuster. Looser 
the lodtnut and adjusting nut. Pugh the oper- 
ating rod and Clutch fork back until you feel 
resistance. Then use & feeler gauge to set 
the adjusting nut and locknut 0.2 In. from the 
sleeve Attach the tension spring Check tor 
length of pedal i ravel, which should be 1 In. 
while the engine is turning pvsr at a fast 
idle 

4. Q*n#r*t Molar*: Unhook the ten- 
sion spnng and loosen the locknut. Screw the 
operating rod in piece. When j in. of clutch- 
pftdat tree play has been attained, tighten the 
locknut and attach the tension spring. 

9-. Vvtktwiatn! Raise the rear of (he 
car. Remove (ho Jett rear wheel and heater 
hose. Reach up and grasp (ho dutch cable 
with phans to keep (he cable from twisting. 
Heath up with your other hand and loosen 
(he wmgnul and the clutch lover. Pedal free 
play should range between H and V* In. Alter 
making the adjustment rotate Ihe wmgnut to 
(ho honzont&l position so that ll engages the 
rover and locks in place. 

9, Other Imported car*: Generally, 
imported cars have a locknut end adjusting 
nul at tha clutch lark. Loosen- the locknut and 
(urn (ho adjusting nut until (ho specUiod 
dutch play la attained , W 



5-Minute Motor Flush 

, . before every oil change! 

Next time you change oil, take an extra five 
minutes and pre-clean your engine with 5 
Minute Motor Plush, Poor it into the crank' 
case to clean out sludge, varnish and other 
harmful deposits. Then, your new oil can 
do its job belter, protecting you car's 
engine for more driving miles 



Power Steering Fluid 

. . . because automatic transmission fluid 
is no longer recommended. 

Engine and transmission lubricants may 
deteriorate parts In your power steering 
system. Gold Eagle's Power Steering Fluid 
meets the car manufacturers' service re- 
quirements. It mixes well with all power 
steering fluids now m use to keep your sys- 
tem working best for more driving miles. 



Pour some Extra Miles 
into vour car. 



k — * 




Buy 5 Minute Motor Flush, Power Steering 
fluid and other Gold Eagle products whare- 
ever quality automotive supplies are sold, 
Send a seif- ad dressed, stamped envelope 
for an Informative brochure to keep your 
ear running batter and longer. 




GOLD EAGLE CO. 

1872 N. Cfybourn 
Chicago. IL 60614 

; more carefree motoring 




If you rebuild 
automobile engines, 
LUBRIPLATE 
is for you! 

LUBRIPLATE No. 105 Motor Assembly 
Grease is a smooth, high quality, wafer 
repellent grease. It provides ms Lint 
lubrication to the engine before l he motor oil 
has circulated. Apply it to the engine 
bearings, cylinder walls, pistons and rings. 



KUBRI PLATEj 

MO. 105, 

IP • , i ; H Eh 

iGreasel 



w'loe e-i bin I P* 
QFHtr 

. ■ Inwntf 



lit VlWttl P 

'IETWEIGHI 

10 ozs, 



In fact, if you want full protection 
__ for you rear, 

^ ^ j^g these are 

LUBRICAriTS 

LUBfltPUnE DIVUKM4 FiSkt RHQTHEB5 HEFMlHG COMPANY 1» LOCKMlOQO amEST /ifEWlAflK *i J OtlOft 
MAiy (ir jif Wf»t*Q- **•* rs turn wank n j tifniiMO HvlUUO. OHIO VJWS i OrStt*rttutOrt:t ttHUOtoWibt 



M AY 1980 227 






46. Servicing transmission 




When replacing transmission fluid, always 
bt su re ID service tit* rransmj'saron lifter. 



S ervicing an automatic transmission in- 
volves checking fluid level every Lhree 
months and replacing fluid and Alter every 
two years or 24.000 miles, whichever comes 
first. 

Checking fluid fe vef 
1* Warm up th* angina to normal op- 
erating temperature. 

2. Park the ear on level ground and 
engage the parking brake. 

3, Pt#ea the transmission selec- 



tor lavar In Ntunut, 4me car is an AMC or 

Chry&lar. If the car is a Ford qr GM model, set 
the transmission selector lever In park. For 
other makes, consult the owner manual. 

4, Find tha transmission-fluid dip- 
■tick, which is at the rear of the engine ai 
the iransmission. In some models, the oil dip- 
stick is in the same area, so doiYI confuse Ihe 
two. 

3, Wipe th# v*a around tfia dip- 
stick with a cloth to remove dirt that may gel 
on the dipstick and be transferred lo the fluid. 
Be careful not to introduce dm into the trans- 
mission. 

G. Pull th* dip* tick from th* tub* 

and wipe It off with a clean cloth Reinsert 
the dipstick and withdraw ii again. Check the 
level. 

T. Add fluid, If needed, but do not fill 
the transmission so the fluid level goes 
above ihe full mark on ihe dipclick. Use a 
clean iunnel in the dipstick tube whan pour- 
ing fluid into the iransmission. 

Replacing fluid 

When the time comes to replace fluid, 
raise and support the car. Look for a drain 
plug on the transmission pan It there is a 
I plug, remove it and allow iransmission fluid 



to drain. Remove Ihe pan to replace or clean 
the filter, 

II there is no plug, slan ai one end and 
loosen (don't remove) transmission oil-pan 
bolts. When the last boll has been loosened, 
pry the pan loose from the transmission 
housing with a putty knife and allow fluid io 
fait Irom the assembly. Whan fluid has fin- 
ished draining, remove the pan. 

Find the filler or metal screen inside Ihe 
transmission. It is held by screws or clips. 
Remove the filter or screen. Discard an eld 
fitter and install a new one. Clean a metal 
screen In naphtha. Let the screen dry and 
reinstall it. 

Scrape old gasket material Irom tha oil pan 
and wash ihe pan in solvent. Wipe it dry. 
Scrape old gasket material from the trans- 
mission housing. Wipe fl clean. Use a putty 
kn<le Dr gasket scraper to remove the Old 
gasket. Do not use a screwdriver or chisel. 

Apply a ihin coat o! white grease to the 
transmission pan and lay a new gasket in 
place on Ihe pan. The grease will hold the 
gasket in place as you install the pan. 

Reattach Ihe pan to the transmission hous- 
ing and insert the bolts. Tighten the bolts m a 
crisscross sequence. Pour in new fluid and 
check around Ihe pan for teaks. Hi 



47. Replacing U-joinls 



SNAP RING ^ 




- Snap rings 
BEARING CAP 






BEARING' os, / 

CAP 

5NAFRING5 



When universal joints begin to fail, they create noise and vibration, which are warning* 
of danger. Replace the entire unit using a new cross assembly end ceps. 



I f a universal joint fails, there te danger that 
the driveehaft may fan as the car is being 
driven, luckily, a bad U-joint usually makes 
noise before this happens, warning you ol 
impending danger. 

To test for a loose U-joinl, grasp the drive- 
shafi near each U-joN and try rocking (he 
shaft back and forth There should be no 
play. If there is ptay, replace Ihe Ihomt. 

Repficing a U-joint 

1 » Uft ttnd support the car. 



2. Remove U-Joint flange bolts at 

the rear U-joint. 

3. Scribe a mark acrait the shaft 
yoke and differential flange before re- 
moving the dnveshatt, This mark allows you 
to realign the dnveshefi property. 

4. Drop the rear of the drive shaft 
until it clears the differential and pull the shall 
toward the rear. 

3- Prop the drlveahaft on support* 

and place the end ol the shaft having the bad 
U-jolnl in a vise-. 



G* Remove cape of U-j Dints by encir- 
cling them with a piece of pipe thai has a di- 
ameter large enough to lit the caps. Strike the 
end ol the pipe with a hammer lo break (he 
cap retainer loose and lo force the retainer 
and cap from Ihe U-joinl yoke Turn the drive- 
shaft around and do the same thing to ihe 
opposite cap, 

Remove other types of U-joints by pulling 
loose Ihe snap-ring retainer. Tap around the 
circumference of the cap with a hammer until 
the cap pops loose and slide the U-joint as- 
sembly from the shaft yoke. 

7- To install the new U-joint, in- 
stall tha cross assembly in the shaft 
yoke, press on bearing cape and tap Ihe 
caps into place. 

8, Reinstall the tfrlveshaft* 

Constant - velocity joints 

CV joints are found in front-wheel-drive 
cars and usually tesl the life ol Ihe vehicle 
However, they do need to be serviced peri- 
odically, 

1, inspect th* rubber boot around 
tha joint for cuts, cracks or loose cirelipa. 

2 . R*mov* th* boot and Inspect 

the C V joint. I f the /dint has ftrnown off all its 
packing grease, repack it with molybdenum 
grease and replace ihe boot. W* 
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BODY SERVICE 



END CAR ABUSE! 



48. Repairing 
body denis 




A slide hammer j's an indispensable toot 
for putting out any dents in body panels. 



R epairing body dents can be a larly easy 
procedure il you use (he right Idols. All 
the necessary Idols and supplies are avail- 
able in most auto parts stores. 

Repairing a dent 

i . Punch a h ole In the dent with an 

awl, If the dent is large, you should punch 
several holes, but be sura thai they are at 
least i in. apart. 

2. Insert the slide hammer in the 
hoi* and slam tha slide against the hammer 
handle to pull out the deni. 

3. Grind tti* surface dawn to hare 

metal, using a body-grinding disc in an 
electric drill. 

4. Mix plastic body Hilar and hard- 
ener and apply the compound m. ihin costs. 
Build up the tiller to aboul v* in. above the 
metal surface. 

You should allow the fitter to sot tor at least 
15 minutes. 

& Mold tha flllar to tha shape ot 

the matal with -a "ttteOSO grater" Fite and 
allow the compound to harden contpietely. 

6. Sand tha area with 40»grit tend* 
paper in a block until it is smooth. Follow this 
by sanding with t QO-grii sand paper and bang 
the filler down flush wrth ihe level of the 
metal. 

T. Faathvr tha edge* el the repair 

with 200*griL. wet-or-dry sandpaper. Don't 
use a sandi ng block for this operation Keep 
(he sandpaper wet. 

8. Apply a thin coat of primer to 

th* repair after covering trim areas that 
night be tort by pami spray. Lei the primer 
dry. 

9s Apply a thin coal: of auto glazing 
compound to fill the imperfections left by 
the sandpaper 

10 . Sand tho are* again, using a 
piece of SSO-griu wet-or-dry sandpaper at- 
tached to a sanding block. Sand the area 
lightly until ihe surface finish 15 smooth and 
free of high spots or ripples. 

11, Apply another coat of primer 
paint and let it dry thoroughly. Paint the re- 
pair area with the finish coat, allow it to dry 
and paint a^ain, 

In order lo bring out Ihe gloss, use rubbing 
compound several days after the Finish coat 
has dried. W* 




Washing your car isn’t a crime, but stripping the wax 
off is. And that’s what happens when you use everyday 
household detergents. Gse Zip Wax car wash instead. It 
flushes out dirt but leaves the shine behind, Mow there’s 



no excuse for car abuse! 



Zip Wax car wash. 



Adds A Turtle 



as it washes. 



^ , 




THE 

WIDE OPEN SPACE 

^ CAPSULE 



■ ^erau,,,, of 
^ Purree, f0f 
Spi 'te$ im,., w_. 



lorj r>!T lfr t 
aOotrtf 



cavTfjjPr 



rhr spBCBege 
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49. Touching up paint 




Un even, rapid stroke* whan spraying the paint Keep the can paratiatto tha tuff tea you 
are painting and apply the a pray in light ooata to avoid any tag s and runt in the paint. 



B efore choosing a matching-color, touch- 
up paint, check the vehicle idenhlica- 
lion plate, which is attached lo the door pillar 
or firewall of your car. A rl resignation on Ihe 
plate will Indicate the original paint color 
code. 

H you've never used spray paint before, 
practice the technique on a piece of Scrap 



metal or e hn can. The following tips will help 
make the job a success: 

■ Follow instructions on (he can. 

■ Shake the tan for at leasi a minute before 
you start to paint . shake often as you painl . 

■ As you spray, keep the can moving 
Spraying without moving the can causes 
painl lo run. 



■ Move the spray can fairly rapidly A slow 
malign causes paint to build up and run. 

■ Keep the can parallel to the surface 
you're painting. Avoid sweeping motions lhat 
cause the distance between the can and sur- 
face to vary. Kse ping the can parallel allows 
paint lo be applied in a uniform layer. Varying 
the distance causes paint to be heavier in 
some spots then others, 

■ Spray (he surface using light teals: apply 
a thin ooal, wail 30 to 60 seconds, apply an- 
other thm coat, and so forth Applying the 
paint heavily causes it lo sag. 

■ If you are touching up a relatively Small 
area, such as a scratch, cut a hole m a piece 
of cardboard. Hold foe cardboard about 1 2 
in, from the surface and aim the spray 
through the hole. Using this technique allows 
you to get smooth edges between new and 
eld painl. 

■ Let paint dry for about a week Then, with 
a wet rag, cub the painted surface lightly with 
rubbing compound. Stop rubbing when the 
mew paint and old painl blend iogelher. EW 



50. Servicing 

weatherstripping 



W ater teat leaks into a car is not difficult to 
stop. Most leaks have their source el 
the windshield and backlight. Backlight is ihe 
technical (arm for ihe rear window. When a 
leak appears an the ftoor in Ihe Fronl of the 
car, test the windshield first. When a leek ap- 
pears in the rear of the car, lest the backlight 
first. 

Da lee ting a leak 

Tape a garden hose, minus nn«la. to ihe 
roof of the car so that water lhat comes from 
Ihe hose flows over Ihe windshield or back- 
light. Place a small can in front of the hose 
outlet to disperse water coming from the 
hose. The object ot Ihis is lo have water 
spread out to cover the entire glass area. 

T um on the hose and check to make sure 
Ihe online windshield or backlight surface is 
being covered by water It not, readjust ihe tin 
can and hose Now, watch the area inside Ihe 
car where you saw ihe water lhat made you 
suspect a leak in the first place. And wait, 
Yqu may, in tad, have to wail lor as long as 
30 minutes before a leak, if there is one, 
shows up, 

Every fO minutes or so, rock the car from 
side to side. This permits wafer, which may 
collect to a seam, to bo hoed. Sometimes 
water that collects in a seam leaks Into a car 



only when the oar toms comers, Rocking the 
oar simulates lurns II water appears inside 
the car, it confirms Ihe fact lhat it's entering 
Ihrpugh Ihe windshield or backlight. Seal Ihe 
glass. 

Sealing leaks 

X ■ Remove molding etrJpe, using a 
molding-lhm tool. You can purchase Ibis tool 
at a store that sa ils auto-body equipment or 
at an auto-glass shop. 

Slide Ihe tool between the glass arte 
chrome strip unfit il stokes a dip, Then twist 
the tool to pop the molding off ihe cup. 

Ceoffon.' An attempt to remove molding 
with any oi her tool may result in cracking the 
glass. 

2. Mark the location of clip*; then 
remove them. 

3. Teke a clip to m eu lo-body store 
or glass shop and get new clips, Old clips 
should not bo reused because, more ihan 
likely, they will be twisted out cl shape when 
the molding is removed- 

4. install new clips. 

5. Apply euto windshield feeler, 
as directed on the tube Make sure ihe sealer 
covers every inch of Ihe edge around the 
glass. A gap leaves a potential area tor water 
leakage. 




To seal a windthiaid task, remove molding 
with tool and apply mbbar-basad tea tar. 



6. Piece molding strips beck In 

piece over ihe edges of the glass and push 
(hem bach onto the crips, 

Other areas of leakage 

ft waier is not leaking through the wind- 
shield or backlight, rt may bo entering ihe car 
through such areas as windshield-pillar (A- 
post) seams, windshield-wiper bosses, 
hood-dnp grooves, holes In (he firewall, 
seams around the drip Mils and ihe lender 
seams, 

With someone inside Ihe oar, play a steady 
stream of water, under maximum pressure, 
on each suspected area for several minutes, 
Water entering ihe car reveals the source of 
the teak, which car than be sealed with an 
auto-body sealing compound, 

It water is leaking into the trunk, check the 
condition, ol the gasket by having an assis- 
ted In the trunk as you ptey water along hunk 
seams Armed with a flashlight, he'll bo able 
lo pinpoint the source of the teak. The gaskei 
can then bo shifted or, jI It's damaged, re- 
placed R4 
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Recalls 

O ne year ago. Car Care Guide published a 
list of AMG. Chrysler, Fond and GM cars 
involved in safety-relaied recall campaigns. It 
cowered Ihe years 1966 through 1977 and *>art 
ol 1970. The report below brings recalls up lo 
dale — all those announced in 197$ and some 
in 1979. The lingt 1979 report had not been 
comploted by tho National Highway Traffic 
Gaiety Administration ai preparation lime. 

Recalls reported aw those involving more 
than BOO vehicles. If your car is listed and you 
haven't had the modification applied, take the 
car 10 a dealer, tf you bought it used and don't 
know if the repairs have been made, write the 
manuJaclurer, Provide the vehicle identifica- 
tion number. The maker can check files to de- 
termine if the work has been done A dealer 
should be able to ten by inspecting the car. 

If you need more information aboul a recall, 
or waul to report what you believe is a safety 
hazard wash a vehicle or related oompcmenl, 
call the NHTSA Auto Safety Hotline The toll- 
free number is B0CM24-9393 



AMERICAN MOTORS COUP. 



TMr.fcKsdfJi 
Can lnralv*d 


U**crlptlon ol B*4«t 

GomcKn kfton 


ii74-ncFri,u] 
Grwnin. Homan. Pbc- 
sr WHador 


f«o-*vira tyulion nrwi*eLor may 

r*H; alof! gnmoo. caiM n«aitaoon. 

stalling Gor na* connadw 


Tt75n7(: rCU, JS# 

JMO CJi. CJ6 CJ7, 
Wagon**. 


T*fr*v* ignmon conrwctcr may 
Hail, atop ignr.ao. cai** o*Bnallan. 
ai ailing Car now conwcror. 


1t7f r 7i: 133,443 
Gromlii, Hemal with. 


^wrar- ilnring may b* Ipp rwjw 
■□.■hflusi mombld. t*us* hou w 


pOA«r Hearing. 


ling. poweMiMrlng baa .R'a'car* 
nose. 


IP^TS: MyMJ 

J«p CJ5 am* CJ7 
wMh 3-iptmJ iii*runi 
Iranoml Baton 


Mtw»*g gf luprlgpnf *njfn Irnrom*^ 
HOO U> tr.TTilof [Hit -rvj>n in- 

OpufMrvv tarsifrimiail. r^pbiir^in 
M* on Wdf 


KJIr MSW 
Ppcer 


May havfi Uafluert * -control - 

arm baU pinii Bswmtfy ftapiac* 
Ot*rr? frair ^nnfa. 


lflTB. IMS 
jtreti CheriAH amd 


ThftflUo may not rttrt» 1 am unat^n 
under aoirarn* condbom. may 


mt*. 


cause b*i & oonUcJ Add a spring 
fo ffccaTor arof raneoi srsf*™ 


197B IT?* 

J|«P CJ5 wii 'i i-m'-.i.i 
Meenng 


Cooping altacfiin|| Inwimadiala 
ah*n to Hteaong gear may hav* 
o^wpij* BtrT^Kjne that mum h**p 
II Hem ismng property Hghler*0 on 
alatdng-gair aha^. aUMding atMr- 
lr>g neoi*j* coining 


IP*: HTp. 

J**P CJ4. CJT wHih & 
and 5-apeed Dana^ 
■nmKm 


Intoi’otf gaihrrt may b* Lm^rninn 
Iranainsi4n and frana** case, mv 
loriere w nn normal utncani ihw. 
damage tranamnatcn ce 


IflTft: 7700 

CmmfJ So 


JngofT«I pn Dr* air ppeaur* 

plawd. ItipFlfiKW C^CarV 


CHRYSLER CORP. 


!U7S-7f: 370,000 
Fury. <3 ran Fury. 
Cprti*t. Chwg*f, COt- 
dao.i Mbft*to Pl0y*l 
Monaco 


C«risi.*Mo* Hcamor- pump aeal 
dmoffldn tney oiua* per*ivr*rt 
hnRiiiiiico ? Hatting Abo. pr*na- 
tura UYinn or E G-i ayawn mar 
cauta ootd-arvrte hiMutw & 
staling, flaptaca aecMrafor 
pump mwN*f Sdft syatam 


iflnnjfl: r. roo.wo 

VOara. a*pfin 


Frent-auspanawn pwor-bar supfBn 
ptatea may u nP*: waPFoK coo- 
Pol ATIfafl wrfarcing prpefiera on 
rc* 5L'p|L»jd .ginfuj 


4 art; 16,000 
HpnFofl, Conn 


Fu*l tank may ie*k wh«n M &*■ 
chum IwurAiOr carpal lKM*l**a, 
may hava puwrur*d lank rop Pa- 
pMca KuaJ tana, IT nacasaary 



1fr7*:f9|AW Fu* miiy Iwih gm lutf pump <Nv 

Con ChnJt*mj*r A r- **19114 Wiimiw4 flapue# 

ra*. S*ppe#o pump 
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For your car-For your home 




*?£/*&* 

PRIMER 



ENAMEL 



Ucquer 






Du|)li-Q)br AuloSpraj K for your 
car in reco^ni^ed us the l inen! autr> 
tmihtlu inudHtp f lain I in I tie work]. 
DuplbCobr Spray Enamels. Lacquers 
anti Primers for the home give you 
tlmt same :isisur;mee of tiualily 
and salisliK tton. 

For a imihikrcb of things in and 
around your Imme. you e;m'l heat 
Diiidi-Cobr Enamels, I-actjLieis and 



P ri me rs. T1 leva re s| red a I ly ft tr 1 n u hi| t.:d 
to give a smooth, even finish on 
wood, fiberglass or melid.They are 
durable, bug-lusting sind available in 
a ra 1 igt? of u 1 1 rat I tve ( Eeeort ilor colors . 

You know how Rood Auto-Spray 
is lor yotircnr. Imagine wind Dupli- 
cator S|)ra> Enamels. Lacquers and 
Primers can beaut Ny in anti around 
your hornet 



vm/com 




Today n lwiir> r *i cim iukl (*0:11.1 h.i awi i,rii« 

LiKkih^rb iwip HI M pi tt«*, Li*n >1 mjit f |ifi jK **h, 
idirf r ■ **«r noiSM 'fMi 11 nil* * wn W <JM«y Aii k>«yp ipen pett 

t*i Intfs iflfl W' muprnor* «.npfilM>.i ci«nu ■- 

n i*pL*i(] ,j..vih'i j^owi.i-u ChIi In if®***, 
IrPiilhHM ■ Ftri'i *h1n Vnjlo* l#Gl^l*Cll 

4 ^V»i^l*>n P &--i l (** 1* Ip ClimpH* H* 4 J1 JS 

USpo^a V-i* nrMiiPiliif OK 6rnJ Hn A F i|iH«|iDn 

IlflW riiHi-i Mlrl'ifl .T-T1 |M. ,«1 I 1 -r h ^,(11 PP f 1 «ilh 

mi O im lb 00 V.n Cf r*ic 9 on*, Fur fcwUrt vdukig c«H ■*«- 

11MMJ NillfJN^I LOCHWItH SI.U*PLV I'll tK}K 31 WR 
tJAUAfl TEHAi .'Mil DCT IKB 



BE A LOCKSMITH 

$4995 

COMPLETE I 
COURSE \V 



ANYONE CAN SOLDER WITH 



KESTER SOLDER 



DO-IT-YOURSELFERS! 

Lei Kester sonjflr Bid you in you* Home 
repairs or hobbies A radio TV. model 

trann |awelry D*g(i>bing,. etc Sav# money 
— repair it yourself Send seK-fldflressed. 
tf-imped envelope ip Ke^ier Ig-r a FREE 
Copy ol " Sobering Simpniried" 

KESTER SOLDER 

4?ai wrkjhtwogd ave 
CHICAGO. ILL 60639 




a 
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RECALLS (Continued from patw 231 ) 



VmlhMl 

Car* liMhtil 


Daierlptton or Defect 
CwncUn 4otfeo 


1171: Jl.fJffl 
Hon ido. Omm. 


Mav Fibw impfDpof (cwor-alHirtnp- 

in*h piping causing iixta^va 

frw ptay, toas ar neenng. Alpaca 


197* C OW 

Hutton, Qfrtli. 


From-suspension control arm 10 
buii-juiim tinH atteehmerca may bo 
loo weak lor Dion impacts. lose 

Centre* .ffsintroa. w*b 6p* nuY 


197*: 14,000 
Hrxi.-nr O™ wrih 
uinixtdplTmir^ 


Ajftonaiicnlnfl; suction hose may 
abrade luel hosa, causmg a hole 
ard IlhH iaah. Reroute fioses 


FORD MOTOR CO- 


1971-71 SLHKF 
Capri 


Hsitfamp W«Ws FaA^a may causa 
dw of kgito flaptece swmh 


1171-73: (IMr th* 
avikinbie, *4 car* r*- 
caMadi Capo 


Reeining meetkuran roilm-e may 
he seat roue to raar, causing driv- 
er id lose control. Wm*V 


i jTl.TJ: T*7,fl» 
cap* 


■Viniliriiiici wiper ndapfer amv may 
Mpnralr? horn pnOt Shalt without 

warming, making wipers :»iop*fa- 
Irve. Ns^acs #tp*r pivots. 


1971-7* 

Pv*d. ecpctf arccepi 

OtatfOn wipra 


Fuel tanks and filler nocn may Tall 
In mar coll eon, ceding leakage, 
fire. flepteca W ffffSr- dips if* d 

•ear, in srad artraitf 


1974: M.CKW 

P*4o. Mooting n vrtlh 
mnrajal Rawing 


Inadequate ci«D(ing of steering 
WUfing 'lingo <m nUtem-g-geai m- 
pul *haA may OSjuM Ipiure. lose or 
steering. fli^icr flange 60* 


1974. 7V. 77: TO, OOP 
CBOrt. Cvr> II Hh 
arGDfxMOcnng 


AttoOfidbcnlng bkjwer.nxjtor to** 
Sera nmy cause wverhetoad bow 
ins teed & Hr? flepifcs awemoy 


197V: 504,000 
Ptrtg, Bobcnl 


Car may toil -HJ-mph barnw Impact 
ife*. ouufMi tool leak In engine pom- 
partmenrl msHaff ftwH-branpef 
(yaotor eyreo*oo pi tins. 


197*77: T50.J*» 
Granada Mtyiiird'. 


Seven- bled* Ian may Sapor ale In 
fi-agmenti wflhaul warning— a 
IDreal Ip Briypr« nearby Beprec-a 


197i: fftOM 

FarfTOTC, ZAfjfty* 


Mon wving aatamby may eha»* 
on cowl -to- brake peOH-support 
brace, cause ■mrss 10 ground, lead 



10 Sill i ft OT coal (flw# \ais. toss# 
nr support fartaQa 



197V: IW Plnio, 


XLncxnabP rear seat-oefi ra?sctvs 


MiHiang, Bobcat 


may not lock dp impact. Raptece 


1 9711. 1 1 0,000 

tnunderbird, Fard *- 


F»pnl puttsprud wjel-beh-asmnbly 
should^ hirnaaa may ncC lock on 


Poors and wogpn, 

LTD II i’dwri, 


Ifn0ec1. FlayOiect- 


ar 




1 971: 4DP.P0P 
FBemort. Zspbyr 


WkncfthieilJ-wper peve knkege may 
lecture, nuking -wiper* inoperaiive 
Peploca tnkave- 


IffTt: JlfliOlM 
FairmjfS, Zophyr wrtk 
200-cu -m angina, 
anSomallc Maos and 
Tlwmador pulse ak- 
auppty aysttm 


AM read valve lor airVow Ircrr ?ir 
cHaner lo enhausl minltkd may 
tail, cause nch W m*pae fading 
to reducad angme perfenowicfl 

Continiwd use can cause stall ng 
or pvarhavlad aahousi sysipm 
which may acmoh rrhnr OflhUi ana 

carpel s, arcdLee 'urnes Bepi'sce 
vraive 


197V: »«,tW 
Fiesii 


Miatocnlnd vaVo-amm holes may 
km or lire ptesaura at high speed, 
causing steering pul. Ike -Pvemaas- 
Ing or lelure. flepiet e wOeer 


1 979 5WJP 
Fprtf. Uotvy 


k 6-orrtp. drtui breaker <|i , «ihaf 
then a 2Sramp !■ -n Ihn- wmOoNtad 
wipfr-weehor kyatem may Tail un- 
der hMvy load Uu - ^ OreaSer 


1B(7V:f7K) 
Ford, Mercury 


Fipnl.tjrake Dpsa may chot* pn 

EKlgan of kame-nkiuiibed rebPukd 
bumper bauhelo, resuWng wear 

can cause loss or brafta Mold and 




brakes to tan. mna* protoefne ms- 
tsrtal on #7gas or mesa Praetors 


1979: M,m 
Ford. Mgrftry 


Wring rear-lamp mpCkela. Ref^'aoH 


1979: B.JM 
MuSleng, Ca^al. LTD 
with 5-Rie* CHE-eu.- 
in.) en^ne 


Engine cuo! >g ?an may separate in 
Iragmanla rrchoui warrvng — a 
Ihreal lo anyona nearby flap face 


1979: 4000 
LTD 9, Rnnmpu, 
TTurdertHid, Cougar 
KfT7 


3.1rtpp»d rp-rr-pulbo,-ird sa.ii Mack la 
Itopr-pan wtad itolS may cause Seat 
In fiy k»sa m oOSsKin. RaScrque If 
pas«4He. «v i«g*a» ni.SF 


1979: 23, 4S3 


The word LHJHT IB OmiRed On m- 


LTD 


slrumarH psnei. Afff* raber 



1979-- «W 
Fokmort. 7rtphy 


Wak/tt cerii Kc&Eiofi Isbsts may be 
wrong. j.'H'Sm pnope> .'absi'. 


1979 TG.OOO 
MmlHrg, Capri 


Wrong aewng-gfrar coupung 

’laoqe may -sap H*p>ace 


197*: 7709 

Musleng, C«fn 


PlootK. ten guad may ba Struck by 
lui tnd rmciLTfl, iryurlng someone 
nearby. InalaH guard supports. 


1979 re?. ogi> 

LTD, Marquia. 


Chakng Of Monl bilKa ho»B may 
oau» k>» and brake Failure 

Anawcte ebaronpe Pefwemr rtpsws 
and ,'iaV ru'ied ndteelS 


19?*: -01,909. LTD. 
LTD II. Fairmont, 
mmderbfd, Mus- 
esng. Granada V-ar- 
sajfles. Mark V. Conk- 
neDtel. &pDyr, Capi, 
Cougar XR7. Marquis 
MpnwcTi, ErtfPSklta, 
F-sanea hjte vucka., 
Bronco-. 


Daladive brake poahrod to braka- 
pcdati rrie^ng pin may causa toes 

□f Ir-ikaH. Prp'ur.-n nrraukng pin. 


QENinAL MOTORS 


CftOLac 


Pitman asm may eeparala. cauamg 
sf earing bss fl^ptace 


197J: TJ9,9« 
Sterfina, Mcrja Sky- 
hawk 


Eape-starve heal in wheel-bearing 
siea may cui giease viscosity, 
eautang e-pM-taheai-baBnng raHara 
Install new graese retainers, seals. 


I97fr77h 759.EW 
Ctototie 


Vatecta fij*f syaiam misy meet 
ladarnl latety mandardi tor teel- 
system imegrtty kiaeell shxHds 
around inonl coman of tuei tank 
and iarge< washers on oedam rev- 
susperwon pads 


1*77^79: m.to j 

CB£ki4C DflViie. 
Brougham, Limou- 
alto- 


Fire From comhdtrbfe miterisis at- 
pdeetally qntod in ashlray may 
reach Irabumant.panai vtoner, be 
hard H? pH dlV Instal r*n shdd 


1977: s r» 

Etoarado, Toronadc. 


Tranamiaaidn p*dk pehsUkki pawl 
may not angags doe to wmng r e- 
lion apnng. ratting car rq* tree. *r 

*f»v porrecr Sfimp aswmbry 


1977-7V: T77,fl« 
Moma. Sunljtrd. &.ar- 
fc# 


Hand bottoming may damaflB pk- 
mnn arm gi Peering ki*Hge. cpqe 
heto- Steering fleu 7*jrpe rhe 
aTtedted area- 







2 car wax 
who know 
the differen 



SoniJ 506 lor our 
20-pim«j hnoklal lull ml 
proTeiskmai can pare 
secrets Daparlrronl C, 
Mum? Bright Pnl-ah Cfl . 
inc.. P D Bo* t?sr?. 
imme. CA fl27tJ 



A profq&siotiiil knows what works 
on a tar and what doesn't. That's 
what makes him a professional. 
A tit] that's why people who really 
km iw cars have preferred Meguiar's 
wldi fur over fifty years. 

Car restorers, antique ear to] 
lectors, show car enthusiasts, hot 
rodders, race car drivers, car 
manufacturers, dealers 
a ad re f ini s hers -the 
really tough customers 
-rely on Mcguiai's for 
results they can take 
to the bank. 

They know that 
under all the glitter and 
glamour, there isn't a noth 

M ereil^lMlIOi 
■ I with McH- natural olla 



car wax on the market that 
will give them a better 
shine, or longer 
lasting pro 
lection 

And they 
know that even 
though Meguiar's Car 
Cleaner/ Wax is a convenient 
liquid wax, they can get results 
far superior to conventional 
paste waxes. With a fraction 
of the effort After awhile, 
you I cam to w or k smarter. , . 
harder 

you're serious about 
car -and how it looks - 
MeguiaA. It inav be 

•■Flip cleans pain), Iteda 
fe tough pratev-l Ive pH la Id. 



hard to find. You 
mav even have to ask 
your store manager to get it 
for you. But it's worth it. Because 
once you see the difference, you 
won't want to use anything else 



Used by more professionals 
than any other car wax in America. 
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DO-IT- 

YOURSELF 

FINE GRANDFATHER CLOCK KtTS 

STARTING UNDER 

$ 225 

|inclm>ing mewmgfH 
md di»<) 

* Factory direct 
priced 

* Heirloom quality 

■ Solid W ,r hard- 
woods: black wal~ 
nut, c^arry. ma- 
hogany, oak 

■ Easy to assemble, 
parts pre-cut 

* Solid brass West 
German Chiming 
movements 

* Money back 
gueranlee 

* Prompt shipment 

MASTER CHARGE and BANKAMERIC ARP, 'VIS A 

ACCEPTED 

Willi tor FREE ester catalog 

EMPEROR* 

CLOCK COMPANY 

WORLD'S LARGEST MANUFACTURER 
OF GRANDFATHER CLOCKS 

Dopt. 425 Emperor I ndu atrial Park 
Fair hope. Alabama 30532 





“The grip Is basic 
for proper control" 

Tom Watson, 

1977 Musters and 

British Open Champion 



“The grip Is basic 
for proper control” 

Roger Stauboeh, 

Dallas Cowboys 






“The grip is basic 
for proper control” 

Armstrong Tires 

The way a tire is designed and built deter- 
mines how well it grips the road. And that is 
a factor which determines the kind of driving 
control you get behind the wheel. Why do 
Roger Staubach and Tom Watson prefer the 
Armstrong Coronet steel belted radial? They 
like the way Coronet's road-hugging design 
gives them a combination of driving control 
H and passenger comfort. Ask your Independ- 
ent Armstrong dealer to show you the full 
line of Armstrong tires, You'll like the way 
they perform. And you II love the values. 

Armstrong tires 

GRIP THE ROAD 

Prripct hr* mfiefutfi 1*3 rmpartnnt 
for longer V nf f'fp, tetter control, -ujf Or tyjtmiiim 
Chtf.k ifirvoressurei-n yoai Inti every v/gett. 
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NEXT MONTH IN PM 



BONDO WON’T l£T A 
SCRATCH ON YOUR 
CAR PUTADBfMN 
YOUR WALLET. 




iW, Holes and Scroti* 4 



•Jr'* 



jT'i 



Now lhal most insurance deduct' 
ihles have shot up out ol sight, fixing 
up your car with Bondo looks like a 
better deal than over 

Bondo gives you everything 
to repair dents, scratches and ru st- 
outs. fast and easy. Its for cars, 
trucks, cycles, boats , . . every bod y 
You shouldn't be afraid to try 
auto body repairs yoursetf. Even if 
you mess up, you con still teke It to 
a body shop But you won t, and you 
may save hundreds ol dollars. 

Look lor Bondo brand fix-it 
products at auto, hardware and dis- 
count stores everywhere . 

bondo. 
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i tft t7. and feather 
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inf}alt \ tire'- oeatinz thr 
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■ An Artificial heart— 
it's working now . 

■ Pick b great hammock 
or make it yourself . 

■ How to spot 

solar energy ripoffs. 

■ 350 mpjh on water. 
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Y our home is a haven of peace and 
_ quiet right? Wrong. You come home 
after a hard day at work, eager for rest 
and relaxation, and what do you find? 
Rock music blaring Irom the radio, a 
space war on TV. pots clanking in the 
kitchen, the shrieks of children al play, the 
whir and rumble of endless machines. 

The sounds are different at different 
times and in different households, but 
they all add up to one thing — noise. You 
can't escape it; it's all around you. It dis- 
turbs your rest, jars your nerves, makes 
you tense and tired and, according to 
medical studies, can actually endanger 
your health (see report on page 238) 



Our noisy lifestyle 

Today, the mounting din of our modem, 
mechanized way of file is making the 
problem of noise more serious lhan ever. 
Experts estimate that the general level of 
noise in our environment is rising at the 
ominous rate of one decibel every year. 
This may not sound like much until you 
realize that the decibel scale is logarith- 
mic, not arithmetic — a small jum pm num- 
ber can represent a very large jump in 
actual volume. A rise ol only 10 decibels 
(db) amounts to a 100-penceni increase 
or a doubling of sound intensity. At 1 db a 
year, the level ol sound around us can 
double m only 10 years' time. 

Fortunately, there are many things you 
can do to have a quieter home, most ol 
which need not be expensive. There are 
valuable bonuses, too — soundproofing a 
house can also improve its appearance, 
Increase its resale value and make it 
more energyrefftciuni All of the mea- 
sures discussed herij can be ap- 
plied in an existing structure.. 

They were compiled by the 
National Bureau of Stan- 
dards. 

For health and com- 
fort purposes 
sound is usually 
measured on the 
so-called A* 
scale (dbA}, which 
Is specially 
weighted to lake 
into account the 
fact that the ear is 
more sensitive to 
some frequencies 
than others. The 
table On page 237 
shows how typical 
sounds compare 
in intensify on this 
scale. Bear in 
mind its logarith- 
mic progression: 

70 dbA is twice nr> 
loud as 60 dbA, tour times 
as loud as 50 dbA, eight times 
as loud as 40 dbA and so on 
Noise multiplies fast 

Potentially harmful levels of sound are 
believed lo start at 75 to 60 dbA. Common 



FMs guide to 
peace and quiet; 

Howto 
hush a 
noisy 
house 

Today's mechanized home 
is getting noisier every day. 
You can't stop most sounds, 
but you can control them. 



elegant, stylish look 
and car he set in mas- 
liC without furnng strips 
if the ceiling is smooth, 
vinyl-faced tiles 
that are water- and grease 
resistant can now be used in 
kitchens and bathrooms where 
older types couldn’t. 

Major appliances— refrigerators, dish- 
washers, clothes washers, dryers — will 
run more quietly if carefully leveled and 
set on vibration-absorbing pads. Small 



by Sheldon M. Gallager 



household appliances — di shwashe rs , 

clothes washers and garbage dispos- 
ers — typically operate in this range, 
though we can be thankful they run only 
for short periods. Peak kitchen noise can 
reach 90 dbA; a table 
saw, 100 dbA; loud 



rock music, as much as 1 20 dbA— right 
up at the level of physical discomfort to 
your ears. 

We may not be able to eliminate noise 
at its source, but we can do a lot to keep it 
from traveling The noisiest spots in a 
home are usually the kitchen, bathroom, 
playroom or family room, and furnace/ 
shop/utility area. These, however, are not 
necessarily the places where you want or 
need the most peace. It may be equally 
important to quiet adjacent areas — say, a 
bedroom next to a bath, a study over a 
playroom, a living room near a kitchen. 
You have to decide whether you want to 
keep noise down in one room or our of 
another room. The techniques of doing 
the two are different. 



Sound vibrates 

Sound waves travel in a series of vibra- 
tions. The object is to slop these vibra- 
tions by isolating them, absorbing them or 
changing their direction En general, a soft 
surface will absorb sound and a hard sur- 
face wifi reflect it, but neither will do both. 
Porous, textured materials like curtains, 
carpeting and acoustical tile are excellent 
for muffling noise within a room, but do 
little lo stop it from passing through to an 
adjoining room. Smooth, rigicJ materials 
like plaster and plasterboard help to block 
sound from passing through, bul bounce 
it right back into the room where it origi- 
nated. 

Here's where you have to choose the 
approach that best suits the problem, If 
you want to quiet noise within a room, 
concentrate on absorbent materials. Ac- 

couslical lile is easily put up over an exist- 
ing ceiling, costs relatively little, and will 
the noise level in a room 
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THE NOfSIEST ROOM IN THE HOUSE: QUOTING KITCHEN CLATTER 




CABINET WITI-f 

acoustical the 



Th# kJIchen Is usually fht noiusf 
room In th-e bouse using solid-core 
doors will help keep sound from being 
transmitted to other rooms. Make aura 
major appliances all level, ere spaced 
at least 2 In. away Irom wall, and rest 
on rubber floor pads, Place email 
appliances on cork or rubber mala. 

New vinyl-faced acoustical Hie Is water- 
end grease-resistant, can be used on 
ceiling and as a wall liner in cabinets, 

Line shelves and drawers with cork or 
rubber Cover hard floor surfaces with 
resilient foam-backed tile or washable 
Indoor-outdoor carpeting. 

appliances can be placed on cork or rub- 
ber mats, Kitchen and bathroom cabinets 
cart be lined wilh cork or acoustical tile. 

Heavy drapes hung in fokfs and thick 
carpeting with un defrayment will also cut 
room noise by s to 10 dt>. And remember, 
you don't have to have a window as an 
excuse for putting up a curtain— many at- 
tractive. modern room treatment feature 
fully curtained walls where there are no 
win clows at all. Almost anything you pul 
on walls, in fact, will help to absorb or dis- 
perse sound waves— books, knickknack 
shelves, decorative wall hangings. 

Placing hi-fi speakers on resilient pads 
will reduce sound transmitted to other 
rooms without affecting (he quality of re- 
production within the listening room. A 



noisy airconditioner can be quieted with a 
rubber gasket between the cabinet and 
window frame. Squeaky floors and slairs 
can bo silenced as shown (see drawings. 
page 238). ^ 

The thumps and grunts caused by 
" water hammer" in plumbing pipes are 
not only disturbing, but can lead to costly 
damage New commercial expansion 
chambers solve this problem and are 
easily installed in existing plumbing, even 
in the rubber-hose lines that feed a 
clothes washer. They consist of a plastic 
ball containing an air reservoir and flexi- 
ble diaphragm. When water is abruptly 
shut off. the diaphragm and air cushion 
absorb the shock of the sudden backflow, 
ending the harmful hammering effect 
(see page 236). Because the air cushion 
is isolated by the diaphragm, it can't be 
absorbed in the water, as happens in con- 
ventional air chambers. The new Mini- 
Trol units can be installed in any position 
and do not need periodic draining to re- 
store the air 

Soundproofing a wall 

Adding a sound barrier to an existing 
wall is easier than it may Seem. Applying 
a new facing of inexpensive plasterboard 
will help to block sound from passing 
through the wall and is a good way to qui- 
et a bedroom, study or living room that 



HOW SOUND TRAVELS 




SQUEEZE THRDUUH' 
SMAU. CHAtKS, 
SPREAD OUT 




SOFT SURFACE 

A65QF&5 50MC HA HIJ iiUHFACe 

NOISE LETS REFLECTS NOISE 

SOMfc THflOUGH 




HARD AND SOFT 
SURFACES I'CJCH H r Kt H 
STOP NOISE BEST 
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backs up to a kitchen, bath or playroom, 
in this case, the new surface is installed 
on the "noisy" side of the wail— the side 
facing the source of ihe sound— to reflect 
noise back where it came from. 

The If ick here is to sei the plasterboard 
in thick beads of panel adhesive, using as 
few nails as possible. The resilient adhe- 
sive provides a cushion to absorb vibra- 
tion, and the tiny air gaps between the 
new and old wall facings act as sound 
traps. Another (rick: Leave IVin, spaces 
at the top and bottom of the plasterboard 
and fill these with caulking. The spaces 
isolate the plasterboard, to prevent noise 
transmission through Ihe floor and ceil- 
ing. and are concealed by moldings. 

For added soundproofing, apply plas- 
terboard to both sides of the wall. Also, 
covering it wilh wood or hardboard panel- 
ing offers a triple bonus: It gives an attrac- 
tive appearance, beefs up the sound bar- 
rier and eliminates taping of seams and 
nailheads (though cracks should be 
rough-caulked to prevent noise leaks). 

If you’re putting up a new partition in a 
basement, attic or room addition, (ry 
the stagge red-stud method shown, here 
(page 237) By alternating 2*3 studs at 
opposite edges of 2 *4 plates, you create 
a gap between the two rows of uprights— 
neither side of the wall touches the other, 
providing good acoustical isolation. For 

Drawings at left show effect of differ- 
ent materials on Ihe transmission of 
sound. Holes and cracks let more 
noise through than their size would 
indicate due to sound waves' ability 
lo squeeze through openings and 
spread out on other aide. Soft surfaces 
like acoustical Ule absorb noise in the 
mom where they're used, but let acme 
sound pass through to other rooms. 

Hard surfaces Like plasterboard block 
sound, but reflect it back where It 
originated. Combining both herd and 
soft materials Is best. You can quiet 
noise In a room; keep it out of others. 




HOW TYPICAL NOISES 
COMPARE IN INTENSITY 

SOUND LEVEL IN DECIBELS (dtiA hghI*| 
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Note: The pound levels given above were com- 
pitied lithTi a number ol sources and necBMarlly 
rn nre&eni some arbitrary compromises Adust 
levels may vary considerably under diNerant 

condworu 



added sound absorption, you can weave 
1 -in. -thick, blanket-type thermal insula- 
tion between the offset studs. 

Soundproofing a ceiling 

One of the noisiest situations is where 
a basement shop or playroom falls direct- 
ly under a bedroom or other upstairs area 
where you want maximum quiet, The so- 
lution here is a barrier ceiling on the un- 
derside of the floor, if | he joisls are ex- 
posed, staple 3- in. insulation between 
them and nail up plasterboard. Then cov- 



SOUNOP ROOFING AN EXISTING WALL 



PANELING OR OTHER 
FINISH WALLCOVERING 




Adding new wall facing of plasterboard on Inside of a noisy room will help stop sound from 
carrying to adjacent bedroom or other area where yen want quiet. Set sheets In thick beads 
of panel adhesive, using only enough nails to hold them temporarily In place. Adhesive 
acts as cushion to absorb vibration. Leave ti-in. gaps at top and bottom to Isolate plas- 
terboard and keep It from transmitting sound through ceiling and floor. 



PUTTING UP AN INSULATED PARTITION 




Staggered-etud wall makes ideal partition In ■ basement playroom or other hlgh-nolse 
ares. Offsetting 2x3 studs on 2x4 plates isolates oppoalte well races sc they don't touch 
and can't transmit sound. Weaving 1 -In. -thick, blanket-type insulation between stud rows 
further reduces sound. Cover each side of well with layer of plasterboard followed by 
paneling. Leave V*-ln. gaps sll around, caulk, conceal with molding. 



SOUNDPROOFING A SHOP OR PLAYROOM CEILING 

irr^ri ^IE2St 



CARPET 

... UNDER LAV ME NT 




EXISTING FLOOR 
IN ROOM ABOVE 

y-THICK 

BLANKET-TYPE 

THERMAL 

INSULATION 

frAB"-TMICK 
PLASTERBOARD 
NAI LEO 
TO JOISTS 



-ACOUSTICAL TILE 
SET JN MAST '1C 



You can quiet noise coming from a basement shop or playroom this way: Staple 3-In.- 
thick, bitnkeMype (n*u (alien between ceiling joins. Then naif plasterboard to jofale and 
cover with acoustical tile set In maeilc. The plasterboard and Insulation reduce sound 
transmitted upstairs; the tile helps to muffle noise In the basement Itself. 



Dr lha plasterboard with acoustical tile set 
in mastic. Where ihe joists are enclosed, 
nail up furnng strips and staple 1-in. Insu- 
lation between them. Then put the plas- 



terboard and the acoustical tile in piace. 

The combination of Insulation, plaster- 
board and tile provides the best of both 
worlds: The hard plasterboard reflects 

may 1900 237 



Thinly paneled hoi- 
low-cof* doore vh 
brate, lot noise pee* 
through from on# 
room to mother Sd- 
Id-core door*, though 
more expansive. can 
block sound, are bet- 
ter in erf Heal area* Ilk* 
I ha bedroom*, bfllii, 
kitchen, playroom. 
Sea! crack* around 
doore with rubber or 
plastic weatherstrip- 
ping installed be- 
tween door face and 
slop atrip*. If neces- 
sary, move stop* back 
•lightly 10 provide 
clearance for gasket. 
Seal door bottom* 
with tweap atrip* that 
■It thug agalnmt *111, 



Easy-to-lnstaN expan- 
sion chamber* can 
quiet noisy "water 
hammer" In plumbing. 
Plastic ball contain* 
flexible diaphragm 
that absorbs sudden 
thocke when water 
flow la shut off. It can 
be installed in cloihea- 
washer lines with sim- 
ple garden-hose tee 
[right} or In rigid 
plumbing with other 
fittings. Mlni-Trol 
unit* cost about $10 
each, are mads by 
Amtroi inc., 1400 Divi- 
sion Rd.. Weal War- 
wick. R.L 03893. 



PLUGGING NOISE LEAKS IN DOORS 



SOLID-CORE 
DOOR: USE IN 
BEDROOMS, 
BATHS. 
KITCHEN. 
PLAYROOM 



HOLLOW-CORE 
DOOR: US€ IK 
CLOSETS. 
STORAGE 
00M5 






RUBBER OR 
PLASTIC 
GASKET 
AROUND 
DOOR EDGES 



t SWEEP STRIP 
OR OTHER 
SEAL AT 
DOOR BOTTOM 



CURING PLUMBING NOISE 




WASHER 




AIR 

CUSHION 



FLEXIBLE 
DIAPHRAGM 
AT REST 



NORMAL 
WATER FLOW 




BACKFLOW 
FILLS CHAMBER. 
DIAPHRAGM 
CUSHIONS SHOCK 






WATER 
SHUT OFF 



MOW NOISE CAN HURT YOU 

A homeowner lolling trees whfi a chain saw 
locked up ID see his wife approaching and shul ofl 
the tool lo greet fw, To hs utorriahmeril, bar lips 

were moving, bid nothing was coming Out. A ra- 
ther picking up his teen-age daughter altar a rock 
concert was shocked to fmd she couldn't Hear 
whai he whs saying 

$uch instances cl temporary dealness are not 
uncommon They're caused tiy prolonged expo- 
sure to hlgrh levels pi sound and may Iasi a few 
minules lo several hours White not in iham selves 
a sign c-r permanent injury, they Indicate Ihe de- 
gree Id which the human ear <s wnwdi vu ID high 
levels of noise. 

The problem rs ttnei your oars . unlike some gib- 
er body organs, do not repair themselves when 
damaged. Sound waves are iraiwnrtled lo ihe 
Pratn by thousands of liny, -delicate hair cells *n 
Ihe inner ear Loud sounds literally Wwt these 
fragile celts to deslrudlson— Ihe way a Speaker 
cone can rupture rf yog turn the hi-fi volume up Ido 
high Only a few cells may be destroyed S* 0 lime, 
but ones Ihay'fS gone. no now onaagrow in lhaif 
place Gradually, more and more of ihese •ansl- 
live Cells disappear until your hearing ability is 
seriously impaired 

Such detofioralion - s . progressive. cumulative, 
irreversible and — ultimately — lotal Under DOr- 
mgl- conditions, if takes years snd may opt show 
up until well into cud ago But constant exposure 
lo excessive noise accelerates the process and 
can lead to premalia'e deafness. 

Nor is ear damage Ihe only danger you race. 
Excessive noise -has been l-nked to a variety cl 
other ailments. Including head disorders, tagh 
blood pr-essora, increased chotesterol buildup, 
alomach ulcers, gaslroirvur&lina! dysfunction, dia- 
betes and emotional upsets. It is ncl unusual tor 
NASA epaca technicrans fa experience dizziness, 
cause* and tainting spell* eher a rooket Launch, 
in ihe home, mo constant aggravation of noisy 
Surroundings Cpn cause tabgye, tenseness and 
imteblkty. h can disrupt lamily harmqny, irtlerierH 
with restful sleep patlernjL decrees* working effi- 
ciency and generally make >1 dirboill lo nati* and 
enjoy lira — * kit ol reasons far doing somall^ng 
about H 



Bound, and the aolt insulation and tile ab- 
sorb it. Together, they block the Iransmis- 
sion ol sound upward through the floor 
end also soak up noise below it. 

Sealing noise leaks 

Sound waves flow almost like water, 
seeping through the tiniest holes and 
cracks. When they encounter an opening, 
they squeeze together, slip through, then 
spread out on the other side. Because of 
this strange phenomenon, a slightly open 
door or window will let almost as much 
sound through as a fully opened one. 

The moral here is not only to keep 
doors and windows closed as much as 
possible, but also to seal them lightly. 
Loose-fitting windows and doors should 
be weal herstripped— even interior doors 
(see drawing above). Hollow-core doors 
save money, but do little to stop the trans- 
mission of sound. Switching to Ihe solid- 
core type in critical areas, such as bed- 
rooms, bathrooms, kitchens and play- 
rooms, can be worth it. 

Stairwells amount to huge tunnels be- 
tween floors, readily channeling noise 
through a house. Install doors at the head 
end foot where feasible, carpel ihe steps 
and consider adding acoustical trie over- 
head— all will help. m 
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SILENCING SQUEAKY FLOORS AND STAIRS 




To quiet creaking Blair*, apply mineral oil or silicon* spray to joint* and drive In ring nail* 
at angle. Tread* too cupped hr bowed to I la flat can be shimmed againai moving with small 
wedflea. Add wood or angle-iron cross brace* under riser* from below. Bowed floor* can 
be pulled down tight with ring naila from above and screws gp through subfloor from 
below. If underside Is not accessible, screw down from top. If Door tag*, block It up with 
new brecaa under low spots. Where a warped joist no longer support* the floor, nail cleat 
along aid* lo bear against floor and keep it from flexing, Uae underpayment under all car- 
pets to absorb noise, and cover stairways with runners. 





VANTAGE 



VANTAGE 

Menthol 



VANTAGE 



FI LI £11 100’S: 10 mg. W, 0,8 mg 
nicotine. FILTER, MENTHOL § 
11 mg. "laf, 0.8 mg. 
nicDime. aw. per cigarette. JK 
FICRfiflOrl MAY 78. 



Warning: The Surgeon General Has Determined 
Thai Cigarette Smoking Is Dangerous id Your Health. 










TT'3 GREAT TO LIVE UNDERGROUND!' 

(Cortitnu&d r-r.irn paja r 1 7,1 



portion of Brown's statement. Not 
otte underground house in our re- 
port was invaded by the world's old' 
eat anti most com moil pests: the ant 
and the roach. 

So much for apprehensions of 
abow-^mund dwellers. Aside from 
pleasures named by underground 
people, what motivated them to 
make the move? 

‘'I've been a contractor for 20 
years anil lived in a lot of houses/' 



says Gary Davis of Granite City, III, 
“I started researching underground 
houses because f wanted to build a 
house that wouldn't bum down or 
blow clown, delivered more security, 
could be built faster and cheaper, 
was immune to tornadoes and light- 
ning storms, had low maintenance 
and wiped out those exorbitant fuel 
bills. 

"I built the first one on an experi- 
mental basis in 1976 for myself, my 




“Irt a little Beast. Guaranteed?’ 

Slip a Cat Paw™ into your vest pocket and youll dis- 
cover a dozen reasons a day to use this little beauty. 

Its trim and slim, but packs the heavyweight features 
tliat make Uncle Henry world famous. 

The r stainless steel blade is totally rust resistant. 

Like every Uncle Henryk, each Cat Paw is guaran- 
teed against loss for otic year from date of warranty 
registration. 

Find out more about the entire line, 
all made ill the USA, send fbr the all mm 
new, free Old Timer®' Almanac today. ™ 

■' Fi '.nvillf! Mi Y 1242B 



wife and our six children. The house 
has delivered e very thing we were 
seeking, and more.” 

Fuel bills drop sharply 

Energy saving is a recurrent 
theme among owners of under- 
ground homes. Davis says he kept 
strict records of heating costs dur- 
ing February 1979, when the aver- 
age temperature outside was 17*F. 
“Inside, w r e maintained an even 70^ 
to 72*F. We paid $16.40 to burn 16 
100-watt bulbs and intermittently 
use two electric space heaters to 
warm 4422 .square feet. Heating the 
same space in our former above- 
ground house would have cost 
$247.” 

Tales of dramatically slashed 
heating and cooling bills were com- 
mon enough, although no one 
reached the elusive “zero-energy” 
state. Several heat with wood 
stoves. Rod Ford (in Ohio) manages 
with one wood stove and one 750- 
watt space heater. Dona and Gayle 
Scafe (in Missouri) burn 1 to D/j 
cords of w r ood a winter. Lee Bull (in 
Ohio) spends less than $200 a year to 
heat his house with a gas furnace. 

Gary Davis (in Illinois') operates a 
central airconditioner during the 
summer about twice a week for half- 
hour periods. “That’s mostly for de- 
hu midi ft cation,” lie says. “The air 
gets wet because we have a swim- 
ming pool in the middle of our 
house.” 

Dr. Lester L. Boyer, professor of 
architecture at Oklahoma State 
University in Stillwater, Okla., sur- 
veyed owners of 70 underground 
homes in the state. (Dr, Boyer says 
there are more than 200 in Oklaho- 
ma, nearly all built within the last 
five years.) “Why did you decide to 
build underground?” Dr. Boyer 
asked the owners. The eight most- 
repeated answers, in order, were: re- 
duced heating, reduced cooling, 
storm protection, alternate energy 
option, less maintenance, security 
from vandalism, reduced insurance 
and personal privacy. 

Applause for the quiet 

Tenth on Dr. Boyer's tistw r as “re- 
duced environmental noise.” But af- 
ter families have lived in under- 
ground houses, they can't stop talk- 
ing about the quiet. 

“We barely heard the hurricane 
that skirted the area two years ago/ 1 
say Will and Jeanne Morris, who 
rented William Morgan dearth -shel- 
tered house in Jacksonville, Fla. 
Another tenant, Dr. Harold Bridges, 

(PSbU'as iurfi page 242} 
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Seotts 



Now you see 

them. 



Now you 
don’t. 
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Dandelions are a real problem. 
They can have roots up to two feet 
long. And if you don’t get rid of 
every last bit, they just grow back. 

Fortunately, there’s a simple so- 
lution. And it won’t take you 
much time. Thirty minutes or so 
with your spreader and our Turf 
Builder Plus 2’ weed and feed will 
do the trick. Plus 2 is made to get 
rid of dandelions and 41 other 
broadleafed and vine-type weeds. 
Just apply it when the dandelions 
are in bloom. In a matter of days, 
the stems and leaves will curl and 
wither. In a few weeks, they’ll dis- 
appear, root and all. 

At the same time, you’ll be giv- 
ing your lawn a good feeding of our 
Turf Builder* fertilizer. This will 
help your lawn thicken up, to help 
prevent new weeds from gaining a 
foothold. 



"'hi 

tills 4 

WJ t ■ min ij pfcn Ijun 



We’ve tested Plus 2 on our own 
grass research farms as well as on 
lawns like yours, so we can make 
you this promise: 

The results you see in the pic- 
ture will be the results you see on 
your lawn. 





THIS HOW 10 1 



Our k r provides all lhe 1 acls on ^Gs m 
Hit's Inwvtfrtf. new Riaiography '/‘Asflt- 
shop, The workshop tha? creates a personal I 
fidu;ue bfilvrten >xiuisuI 1 and Our prolife / ; 
son,? jihriffji^hrrs wreif's vou develop you' I •- 
stalls at your own [ace m the commiMCfl l iA 
ol ym home. ' rT ( 

Don’t delay. The kii is (tee and there |xa 
is no obligation. Just call operator #203 TT 
at BO&WB-SBOG (in Nevada call 800- , J 

992-57 1 □). or mail this coupon la MrGraw H 
Hill Photography WbricshopL 3939 Wisconsin Jj 
Avom N.W, , Washington. D C. 2001 6 p * 

J83&” l 
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WESO Ceramic Tile Stove 

The elegant, efficient alternative tv metal 

Nn rnctal stow can jppn.hii.il Uil jbility od 
i ••HIT ip£ol> ^ijt ■ r . , L'i'i to capture, slew and re- 

lease heiit trnrn a brisk fee. The WESO com 
bines- Ihe heat-storage pnncipli's of these classic 
die stoves with modemonmwistiori teftlTOtog^: 
its br'eathtakincF beauty conceals ppobdbty the 
mud efficient sItwai burning wood or CQjJ you 
can buy: 

[7. Tmsr Aii-ln'A^n heat mdd yet pemjEracii'y dVii 
rto fKk.*ial -iw t«i matrh □ Safer to safe u* 
touch Q t feats b, nasenj cnfMcflon and radum 
wtirmSi for more euori fe r i i | ri Uttf urt"-. fir or to ceduiy 
_J PuU • *ut afh pun Ni i v-nipinL). no ash mesf.' 

□ Hdfc a the to 12 hows Hi Autonabc thermoua! 

•_ } bVehemcd .ni ir.ik «v ( ; i^iu ym ihe fee He kerfny 
heh*>d tbs' femri ^dk- □ Top ynjfe Mfe fc>r cocking 
OOrokse of 6fe rofefs ill lUi-lH iuh nr ijl.yi^ 

Kachelefen* 

Start planning for nrurt wjnfer nowT 

Send 4 1 for pirfofc ofl brochures *Ttti die co tors 

Ceramic Radiant Heat 

'll 115 fV.r-.ini Dr. Laetantm M H 03253 <00-3 1 534-?6fi 5 



'ITS GREAT TO LIVE UNDERGROUND!' 

(Gorttmumi from pass Si 0) 



says, "When I'm up in the loft* the 
sound of the radio playing down- 
stairs in the kitchen seems to he 
right next to my ear — in fact, all 
around me. The acoustics in here are 

f IC-t 1 ' 

“We're spoiled/' says Hod Ford. 
“When my wife, Jean* and l visit our 
relatives* we can't sleep for the noise 
of traffic and wind, and especially 
rain. We can literally hear a pin drop 
in our house, no matter what’s hap- 
pen mg outside/ 1 

“1 couldn’t get used to the quiet at 
first/’ says Gary Davis. “For weeks, 
I'd wake up with a start at 4:00 a.m. 
because ice was falling into the auto- 
matic ice-maker tray/ 1 

Good terms on fi re and theft insur- 
ance were mentioned by many. “We 
got the best break available,” says 
George Flagman. According to Don 
Metz, Bill Alcorn had two insurance 
companies bidding for his business, 
and he wound up with a 2o percent 
discount, fvnmo further pluses men- 
tioned by owners include: 

■ No chance of water pipes freezing 
in the winter when the house is left 
empty, 

■ Never a need, to re-roof. And not 
much re siding to do when the time 
arrives. 

■ A strong sense of security. 

■ A cozy feeling. Rod Ford designed 
his house with bedrooms against the 
rear wall. “We get some daylight in 
the bedrooms until about mid-after- 
noon and need lamps after that. But 
it's a nice, secure* private feeling 
back there/' 

1 Fewer windows to wash. 

■ Very little dust. Gary Davis says 
his wife, “PJ,” has to dust once a 
year to keep in practice. 

There are some problems 

Life underground can’t be all 
moonlight and roses, and it isn't. 
George Hagman worries about 
neighborhood children playing on 
his sodded roof and falling over the 
forward edge- Rod Ford says his big- 
gest worry about the roof is that 
deer will fall from it- He’s raised a 
two-foot parapet at the roof edge to 
signal the drop. Dona and Gayle 
Scafe solved the problem with a 
hedge along the roof edge. 

Living underground is still a new 
concept and draws the curious: The: 
Texans I interviewed wanted ano- 
nymity “because when we used to 
eat on the terrace above ground, it 
might as well have been feeding 
time at the zoo. People came from 
miles around to stare at us and our 
house/’ Dr. Bridges says of the Jack- 
sonville house* which faces the 



beach, “I’ll be reading or watching 
TV in the evening, and glance out 
the window [which has ‘one-way’ 
glass |, There are a dozen or so peo- 
ple standing in the sand, trying to 
peer into the house. It rather makes 
me feel like an animal in a cage.” 

George and Ruth Flagman solved 
that problem by inviting people to 
tour their house for a modest fee, 
which they then turn over to a local 
charity. 

Sandra Bull recalls one occasion 
when her youngest child fell from 
his bike and pinched his fingers, an 
accident she was unaware of until 
the boy rang the front doorbell. 
From inside, she couldn't hear him 
crying. 

Finally* Lee Bull said his sister 
stayed in the house for a month 
while they were away, and “it drove 
her crazy. She said it was too confin- 
ing. But* then, she lives in Tucson 
with a view for miles to the rnoun- 



Where to get Information 
on underground living 

Vgy ipwfe twtg/i by writing ii-n* American. Ljtadefg«xir>sj- Space 
a™* I'AUAf, Cj'fl- T.L H. AmoojUm. Syria WO. fcfcnnswta 
Bulking. F*urih Artj Cadar. gl. Paul. Uirtn 5S1Q1. AUA m* 
send yuu Ir&ti bttokgidyiTd dala Gn wdorgrourj oanstnjctjjn, 
{Hus an onto form to obtain mac# deflaud puiHujuiiona. 

Or gvtd a stamped, se H - adives ^d. tuilna&i'£i±* btiv«4op* 
to AtoiWetiurai Ewtenbcn., f 1 b Architectural Guiding, Oklaho- 
ma Slvl* LJrwtrjity, Slilhffltflf. Qfcta. ?4QM. You Wl* f *C*wB 0 
bocfclot on narlh ^ hflllfimrt 5 tojctiirw and Of Oar biankB tor 
ddtfil«nal data T/Te'« a nin an o'der form for a T-shirt with 
an mpftfL "I dig aaith-gbaliared housing.' 

Three commercial nrma 10 contact are 
Twtq Cm™ Ham*?, 14 0*h Hill CkUM*-. Independence. 
MO. 6405? The company writ und you a Free bmChgre da 
serving itie gyEtem -si construclion it hag invenlod. Or you can 
order rwer4y.Jlrjr Oynfor y Hornes &y Gsyta Scale of Terra- 
Doms, to 55 75. wtrtli includes me ctofl tri mailing 
O-Garitn Ea-tK Hbrnas. Grectam. Grar.to City. III. 

You wd racetue a free tour-page brochure describing under 
ground ODnsinudBd by Pte (ann (Hla an mder form to 
send for an illustrated plan t<x* Of you can ofoier the plan 
book directly for $5' 

For £3. you can buy a copy el Prune* !□ Enrib Sfierrweri 
drying, a E-l-MOS booklel piiUlgbed by Underground Homes, 
TOO Wnson ic Puikgng. Portsuncytri. OflkJ ^&«Z. Tt» Firm a (Sir 
aflers a 44 -pege pom boc* to 5S 96 FtoedeBcnpli&nsorbodi 
mar'iuaJa will be sent on request 



tains. 1 guess it depends on what you 
have to see,” 

The people l interviewed may well 
be more adventurous and flexible 
than most. Many of them had a 
warm sense of humor. The Texans 
envision a subdivision of earth-shel- 
tered homes on property they own. 
“We 1 re toy i ng w i th ca 1 1 in g it ' Prair i e 
Dog Village/ ” 

Lloyd Remington, a professor of 
chemistry at the University of 
North Carolina at Asheville, named 
his house (designed by Richard F. 
Webster) “Hobbitat ” And one de- 
signer* who prefers to remain name- 
less* calls himself an “ Earth it-ect,” 

One thing is certain. The under- 
ground movement has dug in, and 
it's here to stay. m 
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Spirit precision-engineering. 
Serious fishermen count on it. 



And. where new ideas toe been 
added, they contribute a real benefit. 
Qit-injection on (tie Spirit 65 is a dramatic 
example. Lubricant is precision-metered 
to the engine from a separate reservoir at 
the exact oil-gas ratio required for 
every speed. 

Good-bye to over-oiling and under- 
oiling. Good-bye to the mess of pouring 
oil into the gas tank. 

Up and down the Spin! horsepower 
range, you'll find important items like 



thru-hub exhaust from 20-hp up. Like 
power trim and tilt, standard on the 05 
and optional on the 50 and 65. 

There's a rugged shock absorbing 
prop system to minimize drive pin hassles. 
And CD ignition on engine sizes where It’s 
needed. What you won't find are any 
unnecessary frills or gimmicks. 

Finally, Spirit insisted on tank-testing 
and running each engine before it leaves 
the factory because you shouldn't have to 
test drive an engine after you buy. This 
helps make Spirit's full year limited 
warranty good lor me. And good for you. 

People like us are catching on to 
Spirit value at a price lower than 



Spirt! Tor 19B0: 2-ftp, 3.5-hp. 5-hp, B-hp, 9-9*rp. 
ifl-hp. 2lHip. 25-hp, 40-hp 50+ip. 65-hp, B5-hp 



Spirit 



The Fishing Outboard 



For lilt nama of wnir Sp rit dea^r. thee* ihe Yellow Page?, 
lander Gultiosfds till 612 559-5700 fa write: 

Spirn Marine, 14605 JfllhAwe N MHW . MU 55440 



C 1960 S&rn Marine division flnctK Er*t9*pne*s, Inn 



II you like to fish like I do. chances 
are you count on day-in day-out 
performance and dependability from an 
outboard. 

Now, Spirit offers us outboard power 
that's engineered with precision to do what 
we want without temperamental behavior. 
And, 1 like that. 

Precision. That's the Spirit success 
story in a nutshell Take the cover off a 
new Spirit and you'll see a neat, uncluttered 
powerbead that's easy to service. A 
rugged starter. Nothing less than a proven 
Mikuni carburetion system to assure quick 
starling and smooth running. Quality 
fittings, hoses, nuts 'n r bolts, 





HYDROGEN FOR CARGO PLANES 

(Crtftfirajed from patjo *21} 




Mow 3 acres m an hour. PSowfl' deep. From load !vtqn bucket loaus into a pick-up. 
Till cuMivate. bulldoze, btow snow... get your rough jobs done fast! 



Power Kings dependable casl iron engine provides high-torque workpowei 
Rugger i .all -gear d n ve del i vers oe arty 1 00% of eng in e power to big , g roun d-gn ppmg 
dnve wheels, .squeezes more work, our of every drop of fuel. Ground clearance 
up to 19" lets you cultivate tall crops and work in rough ground. 

Get American- made Power King ip 12, 14. 16 and tB hp models and over SOman-gjzed 
attachments. See your Power King Dealer for a test drive or write for free calalog. 





OWE TOUGH TRACTOR 



ENGINEERING PRODUCTS CO.. INC. 1M5-K-5 Anoka Av«.. WAUKESHA. Wl 531 86 



Telephone Listening Device 






P>i.n 1 tltpt 1 *ne LOftrtraifi Ml rfi yflul I 
uMi-ic flr IWHIta CdhfWCU. bernceil Any I 
ar ‘Jipe rciigrflEr ami . ul ' I 
IdsptMine ?r -r rshnr< L INF S'lrlsl 
i callv Plan; iSifiKXrml I 
taeriiMlM^cf efwwiw-rti-ucw I 
5'apii ieegrejer *-ien cro"f 11 burn} up 
?hi£ -*?wiCP -5 rr\ jn ?nswrrmp sc,s* 



R. uf.tr Po—i-rTuI 

Wireless Mic 

ID l"">M rm>M pc Wan (Wei m « 

TilnaiP r i tip-TO • HIllelD a«» ^<«|«o . 

£#S-, In ar w -nUfc « r lSv IW1 H»d 1 
CMi | HI | T 25-1000 or huiI + J1 DC iinipc "i j rr ■ 

Htm to csi Com . pd nor nm h&i fl isai 

CdPlKlipl ^DfCilalDP Dr fransmiltflri VD-Cll wri^rs 
jm ellwf hkmMv " - ■■■- * 
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Order Eyeglasses 
by Mail and Save. 



ties, prescription glasses 
{or your present lenses 
duplicated) by mail and 
altug savings As low as 
S14J5 frames lenses, 
and case! Satisfaction 
guaranteed Wile for 
free catalog. 
All lenses, all styles- 
Prism Optical, Enc., Depi. PMS0 
10992 N.W, 7th Avt.< N Miami, FL 33163, 




holds promise, although it may not 
be a panacea for future energy prob- 
lem a. A panel from the National Re- 
search Council, working arm of the 
nonprofit National Academy of Sci- 
ences, reported last year that hydro- 
gen has a lot going for it. It's abun- 
dant, It can he drawn easily from 
water or hydrocarbon sources such 
as coal or natural gas. And it can 
feed into in tern a] -combustion en- 
gines. Cars of the future might be 
powered by liquid hydrogen, the 
panel a a id, or by hydrogen released 
from hydrides — the chemical com- 
binations of hydrogen with other 
elements. 

LHj means longer flights 

But the panel expressed some res- 
ervations in the reports commis- 
sioned by the U.S. Department of 
Energy. Electric cars powered by 

hydrogen-air fuel cells would he 
more fuel-efficient than cars burn- 
ing hydrogen, the report argued. 
Overall, hydrogen is currently more 
expensive than either natural or 
synthetic hydrocarbons used as 
fuels. And a large market for hydro- 
gen is unlikely to develop unless 
there are future limitations on the 
availability or use of hydrocarbons. 
On the other hand, the panel con- 
cluded, as a fuel for aircraft, liquid 
hydrogen would permit longer non- 
stop flights than ar^ possible currently. 

Il lf a national goal for the devel- 
opment of a long-range supersonic 
transport were to be adopted, seri- 
ous consideration should be given to 
the use of hydrogen as a fuel/ T the 
panel recommended. 

Further support for hydrogen 
power comes from studies commis- 
sioned by NASA to see if major air 
terminals could stock and transport 
fuel without endangering passen- 
gers. In one research project, Boe- 
ing developed a scenario around 
Chicago's bustling O’ Hare Interna- 
tional Airport, Boeing researchers 
suggested that fuel should be stored 
in above-ground tanks, feeding fuel 
tanks in the fuselage instead of the 
wings. For safety, boil-off or vented 
gases should he recovered, Boeing 
recommended. But overall there are 
no overwhelming engineering prob- 
lems. O’Hare, in other words, could 
handle hydrogen by the 1990s, 

But is It safe? 

Fears have always been raised by 
new forms of energy' until men 
learned how to use them. The first 
automobiles were preceded by a 
man on foot carrying a red flag. The 
I'Fi'Mse turn to page 246} 
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Left say you burned thb 
much heating oil last year: 




Tbu can comfortably cut back 
to this much (or less): 

with INTERbumef. The fuel- 
saving replacement oil burner. 



Some iKTERburner u sen 
report cuts of as much as 40% 
in oil consumption. 

Little wonder, INTERburner works on 
a patented process that gives a pre- 
cisely tuned air/fuel mixture. Result a 
cleaner, hotter flame and more heat 
from a lot less oil. No smoke either. 
And INTERburner runs so quietly 
you'll wonder if it’s on. 

Proved. Over a million times. 

In Western Europe, where fuel oil 
prices are $1.50 per gallon (or higher), 
more than one million INTERburners 
are in service. Helping save oil— and 
money. 

Quality-made lit the U.S.A. 

INTERburners are now being man- 
ufactured by Sloan Valve Company. 
Chicago, a company famous for qual- 



ity for more than 70 years. Each UL- 
listed unit is factory-fired and tested. 

Get a free Home Heating Audit by 
a real pro— your Qualified 
INTER burner Installer. 

Every technician installing 
INTERburners 
is a graduate 
of the profes- 
sional INTER- 
bumer training 
program. You 
can counton his 
qualificatigns am 
know-how, And right now, he can per- 
form a 9 point audit of your existing 
oil heating system. No cost or obliga- 
tion of course Just a big opportunity 
to learn how you can cut oil consump- 
tion with iNTERburner. 





INTERbumef 




HOME OFFICE 

SLOAH VALVE 
COMPANY 

lOWOSEYMDUflAVE. 
FftANKUPf PftRlt. II 60131 



iNTEfftriirrwr e rn#m1iKW«l f« The UrnDKt STaEi-i and 
Canada tv 5Jmn Uahw Cd>. i if Ihncii- under rarFutiw 'htw 
from Clcttro Ou Cd Aftrf NrsrrVappng S^iwler, 



Save oil. Save money. Call toll-free 1-800-1 AM COLD* 
for the name of your local INTERburner dealer. 

(IN WASHINGTON STATE, CALL (206) 746-5701.) 








Speaking of Conversation Pieces! 



...Now You Can Own a Piece ol History 

THIS IS THE AUTHENTIC ORIGINAL 
PAY TELEPHONE — COMPLETE WITH 
GRAFFITI, FULLY REBUILT AND 
IN GUARANTEED WORKING ORDER 



JOIN THESE SHARP’- ALL, 
MONEYMAKERS 

“Think Thf world of my Slurp- 
All. Am grossing 1441000 a year 
on a part-time basis," 

L*tt*e*ct Si#ph*mh» 

E. SyrMcata, Nttu York 

"There's excellent profit 
sharpening , . , wt now 
about $600.00 a month,”' 

Sd Kistm M 

S*r*ia U. Florid* 

"1 average $5,00 an hour part 
time and business gets better 
ail the time” 

Roy JmwaKi 
Sjmdivicb' fliinou 



Makes DveitM EXTRA* Week 

In Own Shatpewng Shop! 

■'My Beliaw Sharp-AH made 
me $3,500 last year just in spate 
time. Now I'm going full 
H f 5 great to be your own boss. 

DiY iil Swanson- — 

Let Belsaw prove 

YOU can do it, too! On out 

30-DAY FREE TRIAL OFFER 

You risk nothing by accepting, this otffar to 
see how easily you can turn yaur spare time 
into flag Cash Profits with your own Complete 
Sharpening Shop, Ho selling . , , No previO-US 
experience needed. Our femous Shurp-All and 
show-how Instruct Ion set you up to make 
$2op. $500, 5700 t month CASH sharpening 
SAWS, KNIVES, SCISSORS, LAWIW0WER5, 
Shop and. Garden toe 1 3 , , . all cutting edges. 

Send coupon for FREE facts on 
this money-making business. 
How we'll even finance you. 

Ato Obligation — No Salesman Wifi Caff 

B ELS AW SHARP- ALL CO. 

7 1 IB Field Bids. Kinut City, Mo. $41 It 



d(j 






RUSH COUPON TODAY FOR FREE BOOK 

BEL SAW SHARP-ALL CD fiannmrrH. 

7 1 L B Field Bl d g ., Kanra City, Mo., Ml. 1 1 

Sand ec tain at FREE TRIAL OFFER and fnt flock "L.llatime Security" 



Home 



Address 



State 



Mo obligation . No salesman will calf 






UNBELIEVABLY PRICED AT 

0nly $ 69 so 

WHILE SUPPLY LASTS 



IMPORTANT! STOCK 
IS FAST HUMMING 
OUT. THIS MAY BE 
LAST TIME THIS 
OFFER APPEARS! 



READY TO 
PLUG-IN and USE 



Cartpal ibli wiHi a II piling 

coiTipanm’ ^q.jipn-fnt 

SMiSfACTlQhl GUARANTEED 
or rtture wiihiti 30 di yt Far 
lull rf*l imd g 1 d ur r luttpricry 



Grand ulu pay phone reiired from public service. Bring memories oi 
We 40s and 5Q$! Enioy em as you remember 'em, wdn minor mjrs mid stars 
ol parsing pun. (Sarry, not mesponsibla tor graffiti 1 ) 

Ptrtl renewed or rep land where itHCinury. Telly tenerl. ^ueranleed 
in ptrlecl working Qidfrf. No edin needed-but dnn': tell yueiri nr kids 1 
Jum plug into any ntndtrd lack and bank coins r a ward phone bill. 
Huge capacity tor rviekell. dimes and quants. 

AM INVESTMENT as well as a sidubI lecoraimn. Identical plujn« 
*■11 for much rnaiE than our low direct-ln you price. ColliCTaf't trEasure - 
tinund In gain in value. QuaniJly LI WlTE D — Order Today! 

9EKE, CREEK or HACK (Ai Available! . *59. W 

ElTfUL CLEAN (Ha Snfflb) rtfa naf m $79.50 

DfLma CHROME wMi riigar Of*ry SctTHl .Oily JM.5B 






A TRULY mm GIFT 

FUR SPEEDIER DELIVERY 

PHONE TOLL-FREE and CHARGE m 
(BOO) 645-6276’ 

Sony. No C-O.O.f 
Ordan icitrM H Hr. _ 7 Oaf* 
iiOTATt 0«LT: Gall 
{sig) isa-ram 



I*" - Lan^ Ten Cm* LK.I. 



LONG ISLAND PHONE COMPANY 
999 Lakeville M. New Hyde Park, NY. 1 lWd 
PtoISp HT TELEPHMt£|$r «| m5l 

rypl Dmu-Ctum iXuloa __ 

"■ d* hut mm phmuS] at $H.se 

Air 



D«pt PM-tn 

SHIN'D.. Hiding Si 0 

at 51151 M - T*«*Ni. Hi 
wall, Alatka. J2G 
tatfp, 



S»«13 



!<■ 

trail 



□ CHECK DH HOIET 
OflKfl til CL 0 St 0 
tlifah 

MASIEI CttUCE 
IBank Ha. 



Car* H> 



Icjffi 

Dlti 



VISA 

□ DIMERS CLUB 






— — - (I? DNLT. iUd fW > tu. m bci ten 



HYDROGEN FOR CARGO PLANES 

(C&wmod from p&ipj 2*4) 

first tank trucks of liquid hydrogen 
permitted to move on U.5. highways 
were escorted front and rear by red 
Jeeps. 

Even though hydrogen is used 
daily in industry, suggestions for its 
use in something as common as car- 
go transport scare many people. 
They are still caught up in the ,+ Hin- 
den burg Syndrome," the remem- 
brance of the dirigible that caught 
fire during a landing at Lakehurst t 
NJ.„ in 1937. Thirty-five of the 97 
persons aboard died. Few recall that 
the hydrogen -filled Graf Zeppelin 
made regular, safe crossings of the 
Atlantic from 1928 until its retire- 
ment in 1937. 

Nonetheless, the questions and 
fears are there: Should hydrogen be 
stored at airports? Is it safe to han- 
dle? If cargo planes work, the next 
step would be passenger flights, Will 
the passengers be safe? 

The facts are these: 

■ Tanks in an LHi vehicle are filled 
only with pressurised hydrogen 
which can't burn or detonate. Gaso- 
line tanks in cars and kerosene 
tanks in aircraft contain fuel vapor 
and air t and, depending on the 
conditions, a slight spark eah set off 
the fireworks. 

■ Hydrogen becomes a fire hazard 
only if it leaks from the tank, but be- 
cause it is 14 times lighter than air, 
it dissipates upward at a rapid rate. 
The flame of a hydrogen fire does 
not spread like burning gasoline or 
kerosene. 

■ Although gaseous hydrogen ig- 
nites more readily than other fuels, 
it produces no noxious fumes and 
emits little infrared heat laterally 
from the sides of the flame. Objects 
not directly in the flame will not 
burn. 

With adequate ventilation, leak 
prevention and elimination of stray 
ignition sources, hydrogen should 
be welcomed by airport fire chiefs. 

Even though the shift to hydro- 
gen-fueled aircraft appears logically 
compelling and the technology is 
generally well known, the change- 
over will be complicated, primarily 
because of al 1 the pieces that need to 
fall into the puzzle. Who will build 
the hydrogen production, liquefac- 
tion and storage plants? Who will de- 
sign the plant-to-plane refueling 
system, and who will hire and train 
the personnel needed to operate the 
experimental airline proposed by 
Brewer? 

Brewer isn't alone in thinking it's 
time to face these and other ques- 
tions and then give hydrogen a 
chance — once again — to fly. 1W 
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Actuil 

Sue 



A Miniature of 

The United States of Americans 
Saint-Gauden’s $20 Gold Piece 





An Official Gold Issue of The Columbia Mint , Washington, D.C. 

in Solid Gold 



You have a rare opportunity to possess one of the 
worlds first miniature $20,00 Gold Pieces in solid 
gold. This piece is an exact duplicate, minted in the 
same manner as the Saint-Gauderfs $20.00 Gold 
Piece struck by the U.S. Mint in 1908. Each Gold 
Piece will be minted from hand-engraved dies captur- 
ing even the most delicate detail of the original Saint- 
Gauderfs $20,00 Gold Piece, Individually minted to 
capture the full three-dimensional relief of this the 
most beautiful of all US. corns. Each brilliant gold 
miniature $20.00 Gold Piece is presented in a specially 
designed collector's case, accompanied by a serially 
numbered Certificate of Authenticity and a historical 
account of the Saint- Gaudcn’s gold coinage. 

AVAILABLE FOR A LIMITED TIME! 

This exquisitely minted solid gold 
miniature Gold Piece is now available 
directly from Tlte Columbia Mint - one 
of America's private mints - Washington, 

D.C , The current special price for this Gdd 
Piece is $20. Due to the extreme fluctua- 
tions in the world market price of gold, 
this price can he guaranteed only until 
May 3 1 , 1980, Therefore, you are urged 
to order yours now while the opportunity 
is before you. 




Now ‘I’Vifjr Your 
M 'li-iluifi Colli 
Piece in a 
Send 14 Kl. 
(inld Frame 



SATISFACTION GUARANTEED 

If for any reason you arc not completely satisfied 
with your miniature solid Gold Piece, you may return 
it within ten ( 1 0) days for a lull refund. There is a strict 
limit of eight miniature Gold Pieces per order. How- 
ever, you are reminded to act promptly to take 
advantage of the current special price of only $20. 
each as this price can be guaranteed onh until 
May 31 1980. 

r — — | VALID ONLY UNTIL MAY 31 , 1 930 ] 

1 The Columbia Mint, Inc, 30 

£ 905 SUtetwtii 5lrt«i, N-W„ Washington. I>,C, 2WXW 

0 d Pjftie send mt the follow^ n|i i-ulul (old minlnlure Stifl1.-0 wufcn't 520 

UJ Gold PitcfTs} 

0 I [ a mul 9) Solid 1 4 Kjrn Gold El S2D. fKh plus SI . each for 

q uunmltjr shipping and h-qmJJi njt 

i" ' .1 Lirau 9| Sold 12 Kmie Gold UlM. (Kh pJui 3 1 . c*ch for 

ifuppng ind handling. 

Solid L4 KirkL Gold Frames i| SI 3 each formyrnimaLiire 

| HHaniiij p| eceii 

J O I nin cfiskilmj; my few 1 at 

1 □ Cluuge S. .to my □ Master Chi/ge □ VISA 



Card Number _ K ip- 

Signature 

Nfcfti* 

Atklre-it 

CHy Slits Zip. 

All unJrn robpccl ID •ccjKjjrt 



' K V#0 ThtC'durrbu Mir* 



Alto* 4-6 for feJitfrr 



CRADLES WITH OLD-TIME CHARM 

fConrifr^ed' tfc r n pauu '2$) 

cent with denatured alcohol. Let the 
shellac dry at least four hours, Then 
rub lightly with ISO-grit paper, dust 
and tack off- Brush on a coat of var- 
nish thinned slightly with turpen- 
tine, Allow this to dry overnight, at 
least, then sand the cradle lightly 
with a 200-grit paper wrapped 
around a soft sanding block, dust 
and tack off. 

Finish by applying varnish as it 
comes from the can. Let the cradle 



MATERIALS LIST— COLONIAL CRADLE 

Mo, Sfa» and d*«riptlfln [u**'| 

2tW pJywoed 

Vt k 2? * £3" ptywcod larxfi 
Vi X 4 X 34 IW EtfvWODd (rail) 

Vh x irvi * 2g piywwd ftsrae'toMl 

V? K 1344 ■ M py-w-Md (boflmif 
1 rlu x :xiwi;. (guard) 

fa'-dia x IwHjfh lb Sufi. dowel i b-musierji 
decor aijvfl pd! rings 
H x | r OowisH (pm) 

T* x 3" locking pin. tarn *tam round ihxk 
V wrap plyvkjod * v 2 nwcera J Hk 2^' carnage 
bc*s, 2 V rap rvt*. S th siring njuLg 



K*v 

A 

B 

C 

□ 

E 

F 

G 

H 

i 

J 



2 

2 

2 

2 

t 

5 

?S 

2 

* 

2 



cure for a week before use. Though a 
cradle is used when the baby ia at an 
inactive age, take the precaution to 

turn to page 250} 




Dowel loch pin holds cradle rigid when de- 
sired- Clamp the cradle to the support to 
assure accuracy when you t»r* holes. 
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Warning The Surgeon General Has Determined 
Thai Cigarette Smoking Is Dangerous toVour Health. 



-tiprujt, n- 'frjLU-'j tut*-'CuCO 
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uid come DacK tor mon 

Gott" super-insulated coolers and ice chests. 
Tough enough to keep cool in the scathing 
heat of the Baja. And tough enough to shrug 
off the impact of this 2-ton Baja race machine. 
From our patented refreeze series ice chests 
and compact Tote 12% to the new Tip ‘N r Tap 
beverage coolers, make it Gott The one for 
rugged durability and holdirT the cold* 

Built to take it anywhere. 



RO. Box 652 ■ Winfield, Kansas 67156 * (316) 221-2230 

'Not a single code* or Ice ch«i was damaged by the 45 mj>h impact* 

One reason Gott was used exclusively in the B*J# by the Scout Racing Team, 
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CRADLES WITH OLO-T1ME CHARM 

^C&'ih.nuiec 1 frtw page 24fi) 

U66 only nontoxic finishing mate- 
rials. Check labels when buying. 

The hanging cradle 

Following the cutting pattern, lay 
out cradle parts on the half sheet of 
plywood. Temporarily tack cleats to 
the end and side panels ami make a 
test assembly without glue. Modify 
dimensions if necessary, take apart 
and reassemble with glue and nails. 
Finish cradle as described above. 

To hang the cradle, screw two 
enameled eye hooks {rated at 50 lbs.) 
into a ceiling joist. Thread ordinary 
marine line or a strong decorative 
cord through the holes in the cradle 
and the hooka. After knotting the 
tine, unravel ends to make tassels. 

The earfy- American cradle 

This cradle, which takes longer to 
build, can be stained T painted or an- 
tiqued. It requires slightly less than 
a full sheet of Ms- in. plywood. If you 
have a 14x3(Mn. scrap of plywood 
handy you'll only have to buy a 4x4- 
ft, sheet. You’ll also need dowels. 

Cut the parts and assemble as 
shown in the drawing. Notice that 
both ends have two panels, making 
it a lot easier to assemble with rigid- 
ity; notched outside panels pimply 
slip into the rail and lock it in place. 

To assure accurate holes fur the 
side rails, clamp both top dowels (F) 
in place on the cradle bottom and 
mark the dowel locations on both 
members at the same time. Make 
match marks on the dowels and cra- 
dle bottoms, so each dowel can be 
mated to its matching hole when you 
are assembling permanently. 

Cut a plywood jig to guide your 
portable drill for boring the angled 
%on, holes in the cradle bottom. Use 
the samp bit in your drill press to 
bore the holes in the dowels (F), Use 
the press depth stop to be sure you 
don't bore through the dowels. For ac- 
curacy, clamp the dowels in a V- block. 

Assemble the cradle using glue 
and nails and set the assembly 
aside. You can also assemble the 
ends and rail with glue and nails. 

The next day, position the cradle 
in its support and hold it in place 
with several handscrew clamps. 
Bore the pair of holes for the car- 
riage bolt. Insert the bolts and se- 
cure with the cap nuts. Place the 
cradle on a level surface; the verti- 
cal end brackets should be at the 
center of the cradle. Insert some 
scrap material between the cradle 
end and support arid clamp the unit 
rigidly. Bore the holes atone end (or 
both if desired) for the lock pin. Fin- 
ish as described above, W 
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In The E vening or on 
Weekends in a B 
of your own! 



For Industry and Homes ! 

E very Neighborhood Needs it! 



Sharpening is Big Business . . . and Profitable Too / 

Work part time, full time, right at home. No layoffs. No strikes. 



This can be one ot the moat 
important decisions you ever make 

Going into business for yourself can ht- the 
most exciting and rewarding decision you‘re 
likely to make in your lif'ctimu-. 

Owning your own bu'.iries'. brings you a 
sense of independence. You're the hus\, set- 
ting your own work houis Your own effort 
builds the business for yourself and your 
funnily . You ceiti achieve great satisfaction 
and profits, if you ehouve EimJ manage your 
business wisely. Thai's why so many men, 
just like you. arc enshing in on the big profits 
to be made in this fast- growing service field. 

The sharpening business allows you to gel 
started with on! y a minimum investment , re- 
quiring hi tie spate and cfforl lor a successful 
operation, ll lets you build ami expand eis 
fiisl . or as slowly eis you like, You pocket 
most of the money you take in, becEiuse t here 
Eire exceptionally high profits with no in- 
vestment in merchandise. 

If you need art I y $200 or $400 C*Ua income 
CEieh month, .1 sharpening business ts ideal 
for spare lime. The additional dollars can he 
SPENT for more of the good things of life. Or 
they can he SAVED fn a rainy -day fund that 
the family can hank on, 

Mare sharpening businesses are 
needed every veer 
As original equip mem continues, to elimh 
in cost, owners Eire becoming more con- 
cerned thEit lhe equipment be maintained so 
that it performs like new, This means more 
companies, contractors, carpenters and 
home owners are having their old saw blades 
and tools resharpened many times, where in 
the past, they would have replaced (hern 
with new- blades or tools. I his is where you 
can step in with the much needed service of 
sharpening saws and practically Liny kind of 
tool 



Read What These Foley 
Shop Owners Say; 

Shop will gross 140,000 - * . 

, , . like* bfli ng Independent 

" I worked in variant Indus- 
trial jobs for years. and always 
wondered if 1 Could Make 
money for someone else, why I 
ctuddn’t do it far myself. So 
after losing my regular job, I 
opened my Foley sharpening 
shop in r he basement of my 
home, 1 only hud ts minimum of 
rush to sturt with, hat Foley 
financed the balance. My shop 
will gross over S 4 0.000 this 
year, and f tike the fee ling of 
running my own shop without 
answering to someone else." 

WilNem WMKcn 
Willoughby, Ohio 44CHM 

Husband And 
wife have a 
going spurn 
time shop 

"I'm a construc- 
tion foreman, 
and my w{fc is a nurse’s aide, 
Ottr Foley shop Jits in nicety 
with our regular jobs, tin d we 
earn extra money, Our sons 
help out too, so ours is a real 
family bust ness. 

"I'm stilt too yottng to retire , 
hut when I da Fit have a very 
good business built up. Foley 
equipment helps a.i la do goad 
work and brings customers 
back with more jobs on ti regu- 
lar basis, . . we tune a lot of 
repeal business the year 
around." 

Victor KoalOlhl 
Slurgri. Michigan 4HW1 




This FREE 
BOOKLET 

has helped 
thousands 

Thousands of good men 
have been inspired by this 
fact-filled book into mak- 
ing that firs! important 
step of starting their own 
business, ll can be yours just for the asking, 
Right now, while this is still fresh in your 
mind, fill-in lhe coupon below. We will send 
your FREE copy of ‘ Opportunities in a 
ShEtrpening Business of Your Own '. There 
is absolutely np obligation and there are no 
franchise fees in starting your Foley Sharpen- 
ing Business. 

CUP OUT AND MAIL THIS COUPON TODAY 

If rtiufum hill hrrrt rrrm nflf-rf, jhUf ffrtj qimf H*J uiAA-ru p-i 







Manufacturing Company 
3204 Foley Building 
Mlnneapoiit, Minn. 5541 B 



or call Toll Free 1-ea0-32&-ri40 

iFxcrpt in Hawaii or Alaska) 



x*as^ 



Fotay Manufacturing Company 
3204 Foley Building 
Minneapolis. Minn. 5541 « 

□ VES. I would like lo receive complete daiaias 
dbcul how 1 can easily start n prol liable, Foley- 
equipped sharpening &hop Please man me your 
FREE booklet, without any cost or obligation, that 
gives me lull delays on hew i can quickly si art my own 
business 

NAME 



ADDRESS 
CITY 



STATE 



t\P 



1 J. - 





PM OWNERS REPORT: TOYOTA TERCEL (QaaUnueO from page 123] 



mends a Michigan retiree, "especially ac- 
cess to the oil filter and sparkplugs/' 

“They ought to flatten oul the floor 
hump. What's the good of fwd if you have 
a big transmission tunnel?" — New York 
cost analyst, 

"The kftback glass Ought to reach down 
to the bumper," — North Carolina letter 
carrier. 



A few owners suggested changing the 
Tercel's styling 1o make it look more 
sporting and less tall, but 22,9 percent 
said specifically that the car ought to be 
left just as it is. 

Of general, unsolicited comments, we 
set the following aside as representative. 

A Georgia clerk -typist: "l looked a long 
time before finally deciding on the Tercel. 



Even though the Rabbit offered: better gas 
mileage,, if didn'1 have Ihe SR-5's sporty 
looks. The Teroer also beat the four-cylin- 
der Mustang tor power. And it beat the 
Ghevette hands down on workmanship. 
Needless to say. I am very pleased with 
Toyota and my Tercel/' 

And finally, these words from a New 
York restaurant manager: "I believe 



SUMMARY OF 1980 TOYOTA TERCEL OWNERS REPORTS’ 



T««| rn)l*4 driven 


1.124.7*3 


Awigt mil** p*r gallon 




Fwf-spwd Ira'Hmissfln 




In lown 


. 30.5 


Lflrtg 5r*», . . 


. 37. T 


Fmo-spoed lyarismiiskyi 




In lowfi 


. 2fl.S 


Ujrtfl f^ips 




Automate IrflfisnusMifi 




In town 


3*$ 


long Mpg 


. 30.2 


Mly ilfb in4 HrHi: 




S-ls'idn 1 ^ two dcicir Krrt.Trt 


346% 


SR-5 Itirw-ftwf -Iback 


295 


Dhusub two-door sedan . 


25 4 


thr*nJ«K Idttjncfc 


10.3 


Tnmnkieiidn sbolc** 




rrvt-vwd nfumul ... . 


76.3% 


Rsw- spend irmnuBl 


15 5 


AulomaHic 


6 2 


Wlw rtld W«J Cfwc** ihw T*rt*47 


Economy. . . 


. . 72 7% 


Fnjnl wIumiI dnvw 


39 0 


Price , 


39.9 



Spocttte 1lk*a 

EO&Wty 

Handing 

Comfort: , , . . 

Stjfimg . ... 

FlWll-WttMl dfcrt 



73 4% 
46.7 

aa. a 
270 

193 



Sp*ttf!c 

N&eompiilnl* 35.3% 

Balk* BhifUna Manual VanaJ. . 6.1 

M|Jj tower IIW) OtpKWl 6 3 

Nchm nnd imRIk £9 

Hof tnoogh fW*BT 5.4 



What thing** would you Ilka? 



Mo cFlftngM 22.9% 

Impravad styling 6.2 

Pwi*r rartkvt 30 

Hpshaped swats ... 3.6 

Wor» pawwti# angina 3 9 

Wortroimhlp dpUdon: 

Eta*** « 3% 

Good 36.6 

AvdfRgd , . . , (i Q 

Fair, 0,4 

P» , * 0.9 



Vftfy bOod . 




37. B 


Good 




124 


fa* 




1.7 


Pw 




50 


Comfort opinion IrMr aMt*]- 




£ nwflent 


V 


23 2% 


Vary good . 




4D.5 


Good 


... . k ... . 


27.7 


Fair 




F, F. 



POftr 1.B 



H*d «iw m*cna«icai trouW*? 

No 81 . 2 % 

Y*S . . . IBB 



W8*1 lyp* At IrOiibW? 


t^rrsmlasion 


20.5% 


Etoeinc*. 


9 1 


SNltngi , 


9 i 


G«l .gSL-g* 


6.5 


Colrt s1*1S 


88 


D*i4fif >*p«It« *Bdi*1iieio»y 7 


res 


51 4% 


Ho .... . 


46 6 




maram 

TayOtS'S fSpkit-BbOn 



100 

7 4 

7 4 



Conrfon opinion [Pont t*a4*|: 

IifiOM . . 40 . 3 % 



Dtila ••rvlc* OfrinlHI: 

£ncflllw-ir 35.1% 

Good 32.7 



AvMg* , . > 19.0 

Fair 6,1 

Poof . S.1 



Mum t** of vwhkl** <mr*d: 




Tanri only 


39 1 % 


Twn> cw ... 


44 % 


TJwes cars. 


110 


Four or mot* tars 


4.7 


«■*■* fll 0 lh*r C 4 <a CrWOWd: 




Ford 


23 . 2 % 


Chovrolol 


20.4 


Towlfl 

Vdk*w&q«h 


15.5 

11.3 


Bmck 


9.9 



Afl* dlfUrl&utlcm 04 BWflWS: 

15-29 years *5#%. 

30.49 yaars W* i 

SO-JHUB 143 

Would you boy ondirwr T*n»l? 

Van ... 93 0 % 

Mffl . 7.0 

Woud you buy anoIPwr Toyuti? 

Vas 95 5% 

Ho 4,f 



"PyiwitaGNH. might ry* pjuaJ 100% duw ta najudtnj 9 insJficienl data. 




Jet offers the home shop enthusiast the same 
high standards of quality safety and produc- 
tion line durability that industries rely on. 
And at surprisingly affordable prices. 

Take the single-phase JeM024P Bench 
Lathe. ItfeaturesTielical gears, hardened and 
ground V-ways. tapered roller spindJe bear- 
ings, visual oil level gauges, metric/inch 
thread cutting, motor, chuck and other ac- 
cessories. That's a lot ot lathe for only $2,250. 

Or consider the versatile, single- phase 
Jet-16 Drilling/Mi fling Machine. It features 12 
speeds, top quality bearings and precision 
finishing for accurate performance, choice of 
R-8or MT3 quill taper, rapid and linefeed con- 
trols and more. And it's priced at only £1,595. 

All Jet products are distributed nation- 
ally and backed by a generous Jet warranty, 



Send for free catalog. 

For details on the Jet- LQ24F, Jet- 16 and 
other Jet products, mail coupon today. 

Name j 

Address 

City state Zip j 




JET EQUIPMENT &T00LS 



1901 Jefferson. Tacoma. WA 9B40? (000) 426-8<t0£ 



Orap;, F'tiilp-iMr.fii iMIjr-.i ►Vwi.Iit S*n PrflnciVW f*C(liTM 
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The finished product: domestics vs. Imports 



Toyota makes some of the best values in 
automobiles today. This Tercel seems to 
perform well and can accept an awlul lot 
ol pounding without complaint. I highly 
recommend this car to anyone .' 1 if* 




Tercel turns out to be one small ear with 
plenty of log room Tor all four passengers, 



IT's a worrisome fact— brought home again 
and again in these Owners Reports— that the 
imports are clobbering our domestic cars In 
lemns of quality and workmanship. We're slip- 
ping whrle they're gaining. 

Buyers ol American automobiles, oven very 
expensive models like the Cadillac Sevilla, tell 
us (hat they're forever going back to Ihe dealer 
for attention to problems — usually little things 
thaJ keep popping off or coming toose or break- 
ing down; oversights thai should have been 
Caught at the factory or during dealer make- 
ready. 

Take the Toyota Tercel as a strong case lor 
the imports. Here's a car that's new on the mar- 
ket. with an engine, body and drive conligura 
lion just released. The Tercel represents Toyo- 
ta's price in.:sder: a car obviously built on a bud- 
get. 

Yet despite the label of being a budget oar, 
the quality is worthy ol much more expensive 
oars. As we mentioned in the report. 81 2 per- 
cent of the Owners had absolutely no trouble ol 
any kind. And 92,8 percent rated the workman- 
ship good to excellent. 

How does that slack up against buyer satis- 
faction in American cars? Frankly, it's scary, 
When we queried* owners ot new Cadillac £e- 
vi lies recently. 47,2 percent told us they’d ex- 
perienced mechanfdal problems (as opposed 
lo 18.6 percent for the Tercel j. And only 74.0 
percent rated Cadillac 5 workmanship good ro 



excetonr, compared with 92 B percent lew 
Toyota. 

Now maybe you're thinking this is an unfair 
comparison because, alter all. Sevrlte owners 
have a nghl lo be pteky, Shelling oui $ 1 9,000 to 
$25,000 gives them mat privilege. But recent 
owner-satisfaction figures for the Chevy Cita- 
tion, the new Ford Mustang, the Chrysler New- 
port and others are even worse than for the 
Seville. So is it any wonder mat imported cars 
now account for 25 percent o) the American 
mew-car markei? 

What are we going lodo about this vary sori- 
ous quality gap? There's no simple solution, 
and the problem deepens, not only as the dol 
lar Slips but also as the rill between labor and 
management widens. We have an adversary 
system in this country, as opposed to the more 
cooperative, paternalism management/labor 
system in Japan. 

One [hung, though, doesn't show up in any Of 
our Owners Reports and does need to be men- 
tioned Over the long haul — say 1 00.000 lo 
200.000 miles of driving— American cars do 
seem to hold up better in terms of engine, 
transmission and dnveime longe vily. 

Ownera ol well-used domestic cars general- 
ly spend less on mgyot repairs like valve jobs, 
engme overhauls, transmission rebuilds, axfe, 
brake and suspension problems than longtime 
owners of imports, even expensive luxury bm- 
pprts. — MX. 
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Edison introduces the , 

reachable band saw. i 

A fully functional IQ" band saw far less 4 

than £150- jl 

Jl Jits right on your workbench, lifts dial 
oi the carton ready lo work, and its ^ hp 
variable speed motor gives you the capacity 
and precision of stationary band saws that can 
lake up twice as much roam and a 3oi more money. 

It cuts everything a goad band saw should. 
Wood, plastics, ceramics and non-ferrous metals. 

It's the new reachable band saw from Edi son, 
Reach for it wherever you buy tools. 

And reach a new level a! cralismanshipr^ 
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Fran the reachable workshop. Edison BGHChlOOlS 







range (or road). 



Dirt or street, it's all the 
^ame to these rugged TS dual- 
purpose bikes. 

This year, all four models 
ITS-IOO. 125. 185. 250) come 
with a sporty new look. And all 
jport a host of new features. 



Some examples: Strong 
box-type swingarm. Pointless 
PEI ignition. Easy-grip power 
levers. Automatic “CCr oil 
injection system. MX -styled 
tank. seat, grips and pegs. And 
more rear suspension travel. 

What it all adds up to is 
this: They're even more 
maneuverable in the dirt 



And even more comfortable 
on the street 

Nice thing is, they still 
squeeze the dickens out of 
every drop of gas. 













America's 



THIS IS 
A STICK-UP 

DAP Panel Adhesive is the quick 
and easy way to stick up wood paneling, 



easy way to stick up wood paneling, 
drywall and trim. Also perfect for 
replacing roof shingles, and 
tailing stair treads, risers, snbHooring j 
and thresholds. Bonds sob d I y to , ■ 



wood, plaster, sheeLrock aijd metals- 



Long lasting. Heatproof Waterproof U , ) 

i 'll'-- If 1 III I. 

• . >t ii, t 

i i.'l’Jl Alt Ilf 1 

« Vv i M }i i 



’ — — ■■ - T ’ « *-1 r -- TW - ** ;.•» 

Dayton. SLlbai‘iLai¥''pl l F^uii^! Ihf '! j J ' , j 



Brickyard, The Europeans virtually ignored the Indy 
500, looking down their noses at it as an antiquated 
form of aport which did nothing to advance the fron- 
tiers of racing technology. Critics of the roadsters 
called them nothing more than updated post-WWJ 
cars. 

It wasn't until 1961 when a serious European chal- 
lenge was issued to the Offenhausov roadsters. Jim 
Kimberly, a wealthy American sportsman, bought a 
rear-engine Cooper-Climax, a Grand Prix car, and had 
it specially fitted out for Indy, It was driven to a ninth- 
place finish by Grand Prix champion Jack Brabham. 
While the Cooper didn't break any speed records, it 
made a spectacular showing when you consider that it 
displaced a mere 167 cej. in. and produced only 252 hp. 
The roadsters it ran against produced oyer 500 hp. 

In the 196H event three roar-engined cars were en- 
tered. Two were Colin Chapman's Lotus fitted with a 
Ford VS and one was a domestic, built by Mickey 
Thompson and powered by a Chevrolet engine. Jim 
Clark in the No. 92 Lotus took second place and Dan 
Gurney in the other Lotus, No. 93 r came seventh. 
Mickey Thompson's car came in ninth. 

The rear-engined cars had yet to w r in a victory hut 
the handwriting was on the wall. Thedaysof the road- 
ster were numbered. 

The 1965 running of the 500 convinced even the die- 
hard roadster fans that the future belonged to the 
nimble rear-engine cars. 

Of the first 10 finishers in 1965, eight were rear-en- 
gine cars. Jim Clark in a Lotus took the checkered 
flag. The roadster was finished. For the first time 
since 1947 an Qffy was not crowned the winner of the 
Indy 500. 1M 



■IMPORTS 1 THAT MADE THEIR MARK AT (NDY 

fCanf.irft.igtf from /rage J fljj 

ster. But a stubborn Shaw eventually got his way. 

What enchanted Shaw about the Maserati was its 
road manners. It was nothing like the brutish dirt- 
track cars of the time. It had independent front sus- 
pension with torsion bars instead of springs, a solid 
rear axle with quarter-elliptic springs and it carried 
two Routes superchargers. 

In its first attempt, in 1939, the Maserati won — mot 
by sheer power, but by its handling and because it 
didn’t burn up tires as quickly as the American cars. 
Just to drive the point home, Wilbur Shaw and the 
Maserati won again in 1940. He was back in 1941 for a 
third straight 500 win, and almost had it. With 100 
miles to gn r after leading every lap, the Maserati shed 
a wheel and crashed. Shaw was taken to a hospital, 
paralyzed. He was released 10 days later and vowed 
he’d win again. But he never did* 

Offy dynasty: the rise and fall 

The first postwar race was held in 1946 with the 
field made up mostly of older, prewar cars on their last 
legs. George Robson took the win in a Sparks-engined 
roadster. The three Maseratis entered that year came 
in third, fourth and seventh. The third-place car was 
Wilbur Shaw’s aging Maserati, owned by Boyle and 
driven by Ted Horn. Shaw way no long racing since 
he r d become president and general manager of the 
Speedway when Tony Hulman bought it from Eddie 
Ricken backer. 

From 1946 until the mid-1960s the Qffenhauser en- 
gine in the traditional roadster body dominated the 




FINGER PAINT. 

Industrial strength DERUSTO 
Minute Finish renews rusted surfaces 
of furniture, toys, tools and 
decorative iron with eachirttM^k-i: hying 
Croat. Works great on wood, too. Has a 
built in rust preventive primer. Comes 
in 18 beautiful high-gloss colors. 

And lasts a good long time. 



America's Handyman. 

t I960 DAP itfC. DAP and 
DERUSTO die Tiademaiks o( DAP Enc . , 

Payton, Ohio 4540] Subsidiary ol Plough, Inc'j^ 
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RUN YOUR CAR! - HEAT YOUR HOME! 
USED AND PROVEN BY FOREIGN COUNTRIES, STATES 
AND MUNICIPALITIES ALL OVER THE WORLD. 



ITS TRUE! NOW YOU CAN 

Make Your Own 
S15C A Gallon! 

AND HAVE ALL THE GAS YOU NEED, LEGALLY. 

FASTER ACCELERATION * BETTER MILEAGE * HIGHER OCTANE 
AND BEST OF ALL.. .YOU CAN MAKE IT RIGHT IN YOUR OWN BACKYARD! 



■ From Nations' capitals al l over t he world com es itingnews of a fantastic 

breakthrough in fuel saving technology.. .a way for every American who owns 
a car or heats a house to beat the fuel shortage... and save thousands of 
dollars annually too! So successful 
it has been road- proven in a two 
million mile test in one state alone. 

The slate of Nebraska, laced with 1 he same 
fuel crisis Thai we ail face, put mis dynamic 
melhad to the test. They used this new ruel in 
glad cars, trucks, road maintenance ve niches, 
even -stale trooper cars land you know the 
kind of punishmanl they take). These ve- 
hicles pu 1 1 n a total ol t wo m i ikon rrn I es That's 
about AC times around the world. The re- 
sults? Jusl loo remarkable io be true. ..but 
true it is. Ail vehicles got more miles to ibe 
gallon. Drivers reported faster accelera- 
tion, greater engine response. And the fuel 
itself measured a higher octane rating lhan 
premium unleaded gasoline. 

The country of Brazil, las reported in the MV 
Times). is converting all its cars (e run on 
100% atoohol a product thal they can pro- 
duce from agriCullure 

Running cars on Atconol or Gasahol (alco- 
hol and gasoline mixture) is not a new idea 
The big Indianapolis racing cars have been 
running on "alki” for many years For these 
very same reasons, better mileage, faster 
acceleration, cleaner burning engines, 
and at least tour octane points higher than 
the pre m I u m un leaded now avail ab ie iwhen 
you can gel it). 



Gasahol is an amazing fuel that 
has been known to scientists for 
years. Now, through advanced 
technology, you can make this 
fuel yourself. See details in fact 
filled book. 

HEAT VOUR HOME RUN TOUR CAR 
But. the grealest advantage ol all., the one 
biggest hope lorcar-depenctent America 
you can m gke this fuel you rsol II Thai'S right 
. . you can make ail 1 he fue I you wa n t f or yg u r 
car - boal ■ Iruck ■ tractor., .even make fuel to 
heat your home this winter. YES' Even make 
fuel lo heat your home. Think of that when 
home heating oil goes to $1 a gallon 4 if you 
can gel ill. and you're begging ior delivery, 
stop being dependent on Ihe big Oil company 
monopolies. Make your own fuel do it now 
have all you need 1 

DQ-IT-YQUHSELF FUEL STATION 

11 you'ro led up with ihe way gas companies 



have been 1 real mg you. with the lo-n-g hnes to 
Fill up. with the artificially high cos! ptluel, gl 
being nppodoFf bylheoil cartels, well, here's 
your chance 

DO SOMETHING ABOUT IT! 

We’ll show you Flow 10 make fuel irom 
vegetables and other crops, from grass clip- 
pings... even garbage And the whole opera- 
tion can run pn solar power so you don't use 
1 u«i to make fuel. we'd give you plans for a 
solar furnace you can build lor under SI 5. 
We'll even Supply the application for (he Fed- 
eral License it he US. Government is alloca- 
ting billions of dollars for alternate energy 
sources research The Gove-rnmenl encour- 
ages the making ot this fuel by repeal Img the 
4% Excise tax on Alcohol Fuel). 

G.M., CHHYSLEH, FORD 
Even the big three car makers, General 
Molars, Chrysler. Ford say that the use of 
Gasahoi would no-1 void their werrantlaa. 
In lact all new aulas, even VpIkswagonS 
exported to Brazil must run on 1 00% alcohol 

You can run your car on a 10% alcohol. 90% 
gasoline mixture right now, or you can make 
sp me rrti not adj u Stme n Is and run your car pn 
100% alcohol 

Look, il you need yd-ur tar to $61 (O work, or 
you need fuel to power your iruck cr farm 
tractor, or (o run a boat or for any gasoline 
powered eng in e, you can make that tu el you r- 
sail... easily, quickly, ngtit in your own back 
yard Remember, any engine that runs on 
gasoline can run on Gasahol Take this op- 
poriu nity to free yourself from bondage to th e 
Oil companies, .order your book today! 

FEATURED STORY 
AND 
USED IN 
MY. 
DAILY 
NEWS 
STAFF 
CAR 



CHECK THESE ADVANTAGES; 

v'g/ves you MORE MILES PER 
GAUON... VWTH LESS TROUBLE TOO. 

V X HIGHER OCTANE- 4 TO 5 POINTS 
HIGHER THAN PREMIUM UNLEADED 

^ FASTER ACCELERATION , 
REDUCE EXHAUST EMISSIONS, 

V 7 BURNS CLEANER , MORE EFFI- 
CIENTLY THAN CONVENTIONAL 
GASOLINE. 

V 7 CAN BE USED STRAIGHT OR 
MIXED WITH GASOLINE 

AND ... NO LINES TO WAIT ON.., 
YOU MAKE YOUR OWN. 



For Credit Card Purehsje, Call Toll Free 

1,800-323-1717 

In. 1 11 inn it t-900 942 SflBI 



$Q95 



COMPLETE BOOK- 
ONLY 

TWO FOR ONLY $18.95 




: voi 

tt on The Today Show, CSS Reports, Tom 
Snyder Show, read about ft tn newspa- 
pers and mapBzrrtea. E (9r9Mt£jlAHAflKE11hlG 

SPONSOR ME MB EB-HAT ION AL tiASAHQL COM MlSION 



SR Ti 5 r AC T >0 N C U* PAN TCEOOR MON F * SAC tt 



NEW FUELS, Dept. 951 

M3 Gn*,nwich A<m., tk}* 464 Gnt'iwidi. CT 06330 

ftlease send me 1 he new book on how I c-3 n make 
my own fuel at home. 1 understand that ii I am npl 
completely salisried, I can return ine book within 
14 deyS for a lull refund ot product cos! 

□ F utf i book only $9- p 9‘& pi u s. ?SC shipping 

□ Save Two for only S I fl.95 postpaid 
Please make checks payable io: New Fuel 

Enclosed >5 $_ Icheti* <Sf m(in«T OHTeh 

Oft. vflu may chftRH >1 DViia DWflsIerCharoe 



MC hank* 

Arc! * 

Narnti 

Address. 
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City 






.Zip 
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WORLDS WORST OIL SPILL 



fCo.rifii?u9tJ ^Qfn page 1 C&) 
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12, SS relai! 

lO'-i oz. cartridge 
White 

So Tough you can l puli It off slick surfaces 
like glass and trie whore most other caulks 
lail Guaranteed nor to chip or crack Rubbery 
lo Ilex with movement ol wood, metal and 
brick. Stays tight tor decades 
The nejd time you have a caulking job. 
plan on doing it right with Stay-Tile Twenty- 
Year Caulk 



THE TOUGHEST, 
LONGEST-LASTING 
CAULK YET. 



VERY SPECIAL OFFER 

Buy ID get 12' Send 129.50. 

Same day shipment via UPS poslpaid. 
Ohio residents add 5%% Sales Tax. 

'Offer ji«j 
BVaihgblQ IrQm 
yflfwr lavorila 
iwdAare or 
hOrtitf imprciuemen* 

CEinler. 



*1 









I Name 

I 

Sired Address . 
City 



State . 



Zip. 



STAY-TITE PRODUCTS CO, INC. 

14701 Industrial Avenue 
Cleveland, Ohio 44137 
215/663-4350 



by their inability to assess the dam- 
age on the sea floor. The first prob- 
lem was to locate the wellhead. 
Divers faded to find it in several at- 
tempts. They reported that poor vis- 
ibility and the tangle of metal on the 
bottom made the search difficult 
and dangerous. 

On the afternoon of June 6, Pemex 
contacted Martech International 
Ine„ a Houston-based firm specialis- 
ms; in sub-sea construction anti ser- 
vices. By midnight that same day, a 
team of Martech technicians, a re- 
motely controlled search vehicle 
called TREC and a load of backup 
equipment were aboard a Pemex 
DC-fi headed for Ciudad del Carmen, 
Mexico* 

The TREC {Tethered Remote 
Camera) search vehicle looks alien 
to the sea. It’s a cratelike metal 
frame— four feet long, three wide 
and three high— that supports with- 
in it a collection of water-tight mod- 
ules and electronic packages. It op- 
erates from the end of a 1500-foot 
umbilical, has four small thrusters 
for movement in any direction and a 
top forward speed of 2 knots. IPs 
controlled with a small joystick on a 
console on the surface, The robotic 
TREC carries its own floodlights 
and a television camera, anti what 
the TREC '“sees" is displayed on the 
TV monitor positioned at the con- 
sole. 

By noon on June 7, the TREC was 
ready to go. Its support equipment 
was installed aboard the work barge 
Able which had been posi- 

tioned at a right angle to the Tol- 
frcfl, nearest the circle of fire. On the 
TREC's first try, the vehicle had to 
dive through part of the oil slick, 
coating the TV lens and making ob- 
servation impossible. On subse- 
quent dives, Martech launched the 
TREC from outside the surface 
slick. 

The Turtle enters the fire 

Close to the bottom, it was flown in 
side-to-side sweeps in a planned 
search pattern. For each sweep, 
more of the umbilical cable was let 
out, until it finally had reached its 
end. To allow for further sweeps, the 
two barges were moved closer to the 
fire, ultimately so close that theA&fc 
Tutile'a blunt bow extended into the 
flames. 

The deck temperatures rose to 
145° F. The crew rigged hoses to 
sprinkle the deck, allowing the 
bargemen, Martech technicians and 
diving crews to continue working de- 
spite the flames. 

Hour after hour, the Martech 
technicians maneuvered the TREC 



and monitored the pictures it sent 
back. In the round-the-clock search, 
visibility was limited by the 15-foot 
reach of the TREC's lights. Debris 
on tine bottom also hampered the 
search. The TREC had to be flown 
carefully to avoid getting snagged 
as it threaded through the jungle of 
rii ill pipe and pieces of gear beneath 
the waves. 

Finally, at midnight, Friday, June 
8, the TV monitor showed a maze of 
debris ahead. The TREC flew closer, 
and its lights picked up a lung sec- 
tion of riser pipe thrusting up from 
the sea floor, TREC followed the 
pipe around a 43° bend. Suddenly its 
lights picked up the 40-foot BOP 
stack, oil pluming upward from its 
top. After 14 hours, the search was 
over. 

Though divers could now find 
their way to the wellhead, there was 
still work for the T RFC, The vehicle 
flew around the BOP to make a dam- 
age survey* The operator tried to 
avoid the blast of oil from the stack, 
hut he maneuvered the TREC too 
close to the high-pressure plume of 
crude and gas. 

The cone-shaped vortex grabbed 
the TREC and shut it to the surface, 
The turbulence wrecked its elec- 
tro nlc and depth -compensator pack- 
ages, It took 12 hours to replace 
them with spares. 

The runaway well 

While the TREC was being resus- 
citated, a diver went down with a 
handheld TV camera to examine the 
BOP. Though it leaned over about 10 
to 15\ it didn't appear seriously 
damaged* Red Adair's team and 
Femex engineers found some en- 
couragement as they studied video- 
tapes of the stack. They figured that 
the BOP would probably function 
again with the replacement of hy- 
draulic-electric control puds that 
opened and closed the valves. They 
also planned to install new choke 
and kill lines, pipes that can be used 
by experts to pour cement, killing a 
wild well* 

But the runaway well was not to 
be easily tamed. To start with, 
strong bottom currents ond rough 
seas, with 10-foot swells rucking the 
barges, slowed divers’ work, Then 
the wellhead developed another 
leak. It was impossible to fix the 
BOP. Fire continued to burn on the 
water. On July 4, another attempt to 
use the BOP was made. It failed to 
halt, the blowout. 

Faced with an oil spill that was 
gro w i ng worse da.il y — a nd t h reate n - 
ing to devastate the Mexican and 
American Gulf coasts — desperate 
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Feme* officials hit trouble regardless of what they 
tried. 

■ They began drilling 1 relief well®. They positioned 
two drilling rigs on opposite sides of Ik toe l, each 
about half a mile uway + Wells were to be drilled at 
angles to intersect Istot 1 at u depth of about 12,000 
feet. But with a downhole target of some 100 feet to 
shoot at, this calls both for technical sophistication 
and the dead aim of a Robin Hood. The drilling was 
agonizingly slow, 

■ Using the choke and kill lines hooked Into the BOP, 
they injected tons of two-inch metal balls— S0 t 21Q lead 
balls and 27,550 of steel. The principle made sense; In 
a rising column of liquid or gas, the halls induce fric- 
tion in the fluid, slow the flow and reduce its pressure. 
The experiment reportedly cut the flow In the well 
from 30,000 barrels a day to 10,000. But some experts 
discounted this, saying that the bulls simply may have 
forced a lot of oil out through cracked casing at a lower 
level 

■ Next came 4 'Operation Sombrero," Resembling a 
large, inverted funnel and measuring 40 feet across at 
its mouth, the 310-ton Sombrero" was hung some 10 
feet above the top of the BOP, The theory behind it 
was simple. Oil and gas from the well would flow up 
into the funnel and up through a pipe to a point where 
the oil could be separated from the water and the gas 
burned off. The collected oil would be offloaded into 
tankers. 

But, at least initially, Pemex didn't get much wear 
out of its sombrero. Soon after the collector was in 
place in September, heavy seas damaged the support 
bracket. The device was pulled up and returned to 
Texas for repairs. 

Despite all these efforts, by early December, the 
well had poured approximately 2,5 million barrels of 
oil into the Gulf, far surpassing the previous world's 
worst up ill, the 1,3 million barrels dumped in the 
grounding in 1978 of the Amoco Cadiz off the coast of 
France. And current had carried much of the oil from 
the new spill northward toward Texas, 

Tracking the 'enemy' 

The U.H. National Response Team — comprising 
Coast Guard, Navy and Department of Defense repre- 
sent alive a, among othe ns — tracked the oil as if it were 
an invasionury force. The defense strategy: to protect 
lagoons behind the islands strung along the Texas 
coast from Brownsville north to Galveston. The barri- 
er islands— Mustang, Padre and others — were natu- 
ral shields, if the invading oil could be stopped at the 
passes between the islands. 

In the days following the initial rupture, U.S, planes 
flew broad search patterns, looking for oil. Long- 
range eyes were provided by Navy P-3 Orion Subma- 
rine hunters, and by Coast Guard C-l30s, The big-hel- 
lied OlM carried the Coast Guard’s Airborne Oil Sur- 
veillance System for mapping oil patches. Sidelooking 
radar and a passive microwave imager probed the sea 
surface up to 25 miles on either side of the aircraft. 
Smaller and with a shorter range, a twin-engine Buf- 
falo was used for closer, low-altitude missions, such as 
shoreline surveys. 

Chocolate in the surf 

By late July, the Texas shore remained clean, Then 
on July 31, the crew of the Buffalo reported seeing 
heavy oil deposits along Mexican beaches, and choco* 
late-brown oil-water emulsion awash in the surf only 

fWiWt tum. to page 2Glj 
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NO EXPERIENCE NECESSARY! 
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It’s the 

natural way to 
deck out your 
landscaping 
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So long, Old Paint. 

Farewell, Fungus. 

Take off. Termites, 

America is decking out the 
outof-doors with unpainted 
wood that's beautiful to look at, 
yet doean*t need looking after. 
It's called lumberscaping. And 
it's done with Outdoor" Wood- 
real wood deep-treated with 
Wolman!^ preservatives to keep 
it handsome, sturdy and worry- 
free for decades. 

What nature does for 



Tidewater Cypress and Heart 
Redwood, the Wolman process 
does for Outdoor Wood. Only 
cheaper. And you don’t have to 
paint it or stain it, unless you 
tcMAt to. 

Build yourself a beautiful 
backyard deck with Outdoor 
Wood, Leave it unpainted, Then, 
lay back and watch it blend in 
naturally with the landscaping. 

That's lumberscaping' 

And that’s living. 
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Wolmanized 



Pressure-Treated Lumber 

AfiCipl IKJ SubUilut®* Sc sure- IMq l*nnt»r yuu 
hly |» damped ‘Oul-sloor (Alport Wolrrmrilrgd 
Pi-as&urtr -rotiracl Lumber fur n"<jre -nrurm.^itni. 
Cull lui! Hyy 0QO-245-27OH In Panruftylvarntf . call 
causes J i t-22 r ?AA i In CarsaiJa. 4 1 r y 625-9640 

0197-0 KyptHjri Company Inc 



WORLD’S WORST OIL SPILL 

fC onWngd from j 

60 ni ilea south of Brownsville. 

The Coast Guard Strike Team — 
poll ution-figMiing experts with very 
specialized, equipment— mobilized 
quickly against the dark tide. Soon 
oil skimmers, mites of floating boom 
and other heavy gear were aboard 
C-l 30s or on flatbed trucks, heading 
from other states to Texas, The de- 
fense line was in place when the oil 
reached Brazos Santiago Puss near 
Brownsville. 

War casualties 

In terms of logistics* intelligence 
gathering, strategy planning and 
the deployment of manpower and 
equipment, fighting the Ray of Cam- 
peche oil spill was like waging a 
small war. But how effective was it? 

Preliminary figures ftfom the Na- 
tions) I Oceanic and Atmospheric Ad- 
ministration (MO A A.) indicate that 
the spilt affected approximately 140 
miles of Texas coastline, from 
Brownsville to about 15 miles north 
of Port Aransas. In all, about 3 mil- 
lion gallons of oil hit the beaches. 
When the spi II was at its worst, from 
& to 10 percent of the Gulf's surface 
was covered with oil. Overall, 
though, the strategy worked: La- 
goons were only lightly hit. 

The meaning of Ixtoc 

For another assessment, I called 
Pem ex in Mexico City. The battle 
was still un P a spokesman told me. 
One relief well had been drilled to 
11,942 feet, the other, 12,070 feet. As 
yet, neither had hit the target. The 
sombrero was no longer in place be- 
cause it was “in for repairs,” he said. 
The well was leaking some 2000 bar- 
rels a day, ‘'some of which is burned t 
some recovered," {The figure quoted 
is Far too low, say American oil men T 
who see little improvement at the 
well.) His general assessment: some 
progress, much frustration. 

But the Pemex spokesman 
couldn't hold back a laugh when 1 
asked my last question: Does the 
name lx toe have a meaning? 

“It sure does, 1 " he said. “It comes 
from the Mayan and it can mean ‘to 
blow out.' You might even translate 
it as ‘the damn blowout-' " 

Ixtoc 1 has more than lived up to 
its Mayan name, wi 

At prean time, the Few.es « pokef}- 
trttin m/d relief drUfo had finally 
reached the target urea. The compa- 
ny /r as “pint aba at ready" to seal off 
the teeth, hr mkl, but bad weather con- 
tinued to Moil 1 aver the Gulf Relaying 
the work. And the oil on the water 
over I star 1 continued to hum, 
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How to Add Thousands of Dollars 
To The Value of Your Home ...by Adding 
Just One Tool in Your Workshop ! 



RfWWlfl i-tig lo add 
Iwmiiy in your 
bedroom. 









Finish your walfa 
with, elf fjbij’.L *<wd 
paneling. 



Byjld your own 
boolcDjjit/H! e-reo 
i*a]l unit 



Cu (.tosniid y nijr kfl c hr n wli h 
turtKMndii yam fcfusld 
yoLirafrlf- 



[ll^-bLrai a built-in bar with 
matching sloolii. 



Repair rh-ul cn-aky banister , 
d €*.■: i Ji'Fj your dowel* t>r a m(m 
all motive hallway. 



Wan! to finish your kitchen with a buill-ia bm ■ot 
tUiiOtniitfd cabinet* 7 Of maybe you JfuH want to 
mnW *om# Simple r*fwiKilo^rtd<wft&rn«if, lills 
Or other wrKtdwoth around yaur hmnu-. 

These hinds ot home lirprouemeriiB and mam- 
tcnance could ned thousands oi dollars in value 
to yO^r hom-s — if they Ye donv rinhl. 

Rut htMi tin yuu yet proEes^ianMJ- bolting n- 

4UltS yOU fiCud? 

Basically, yrju have three choices 

You could tlli'i up 4 pretty hefty bli by hiring a- 
professional at a:n-;u: $16 an hour Rut who can 
afford that much? 

Or you couSd buy your own home workshop 
baste Elbe a T*We Mw b drill jwm. sod more, £v«u 
if ijuju have sootii of these tools, you could si I II 
ihvll out a fortune la compkl* a basic workshop. 

Or. you could choose the Shopsmith Mark V - 
the p rofesslonal quality home workshop that 
brings you the live most needed tools in one 
cotnpart vn It f 

Tin: Shoptmllh Mark Viu really remwrkebli! 
piece of equipment 11 acttiaEFy hriags you rhe 
most basic and important workshop cools — 1 tJ" 
iabfe saw, 32"' disc Bander, horizontal boring: 
machLne, 16kS" variable speed drrl! press an d IjM ' 
Lruhe — as pari of one free-standing floor unrl 

Whai dot"* thun mi-nn to you? 

R means you saw? a bundle on equipment 

Instead of buying five separate moiors.you pur- 
chase only one precision ■built motor mis one, 
fine.qu&liry rstoiar actually powers all (jvc- lod* 
The : l : su lr. the finest precision tooh (or a fraction 
of what you'd expect to pay for such quality. 

It means versatility. You can actually do more 
with she Mark V than you would with single' 



purpose power rapt. "The Maik V i j ri .-i I : ‘ l- s you n> 
apply features (ram one toot lo another tool, 
Wilt's more, it Jets you add other tools and 
functions over the years 
tt m**nS *CObOtny, With the Mark V in your 
workshop, you'll find yourself actually sTwing 
money as you do your own " handynfian* repairs 
The Mark V is ai&o economical from a space 
Bland point 1 1 requires abtiUI as m uch space as an 
twrilnary b^ycU: 

Find out more atroul how the Mark V can help 
add value to your home ! 

Well send you allthe information on rheamazlng 
Marik V and tell you how you can try il out at no- 
risk The informatiOfi is (tee. 

The fibtupbrmili Mark V — 
the fool to 5tan with . , , 
the system you grow with. 

Mall coupon lot FREE In Formation. 



Shopsmrth Inc. 

OepL 3396 
750 Ce-nfftr Drive 
Vandalia, Ohiio 4537 7 

Vri IVcse mail me s,lvji FREE; lei c Cl r ■ 
.iiji . . K.-l ,in Ih . 1 Shr^ysrn-LlFi M.vrk V 
J undcrsldiid tbcrv 3 no otkii-idtivu 
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flt RESTDfiATlON 

Start A Ne w Coraer 

tarn Ubs Coik At Horn* 
LEARN CLOCK MPA is 
COMPREHENSIVE 
HOME STUDY COURSE 



Sana On* Dslftr Far tamp I'll a-inlli Ifci 

SCHOOL of CLOCK REPAIR 

e.£J. Sue 4«a. M 

Ctrf . MOUTH tjUl-G Ll N A ITIlt 

Hm 1 



PROPANE. - POWER! 

X ~ Never smsr a gaa. line again I Convert 

I ^^^^U yiour v«htee 3P propane now . . . fm 
$ H 50 Made witr ticaiiy avali- 
* " pbte part si and ccmmon band loote, 
Sound to p£dd ip de irue? @6UliEVE ITI fl really works 
graal. wife b rr^m flas tb proparnp whi.l,e driving ! . 

I iigurod Put & Htsy Co do si . SLod 111 Bhow you rtpw. Sand 
me $10 and recviwa a dstik W set erf plans tjy return 
ma I. II youYa Wt CCM^LETElV sattfffied, return 
them iwlfirin seven days, ar*J r ll cbeedtiily wfiind ywr 
$10. DETAIL SPECIALTIES, P.0, Bo* 22, 
Dept P-S50, Torrance, CA 90507. 



USE ZIP 
CODES WHEN 
ANSWERING ADS 



THl ORIGINAL 

bassmenit mum 

Cjetunine jr^Orcetain 

FLUSHES UP TO 

SFWIROR SifTIC TANK 

-No Digging Up Floors- 

WVite McPHERSON, in c„ Dept, w 

£fojr ism Tampa, Florida 




“...there’s no better way 
to go motoring 
and pedaling too.” 

Auto Editor, Popular Mechanics 

Th* Auto Editor of Popular Mechanics 
Magazine evaluated the SikeBug as art alternative 
to mopods , .. and his choice was the Bike&ug! His 
two-page Product Report. (Dec. ’77) , was based 
solely on quality. design and performance. Price 
was never a consideration, even though mopeds 
cost hundreds of dollars more (Complete reprints 
with our free brochures), 

The 0 lk« Bug engine and front wheel-drive 
unit bolts in minutes to the front fork of any bika, 
from 1 £> speeders to adult bicycles. It runs up to 24 
mph, gets £15 mpg. operates quietly, starts auto- 
matically, has a One- Year Warranty, and allows 
normal padaling, even with the engine running. 

For tuperlpr all-round performance 

regardless at price „ it's the BikeBtig. And Popular 
Mechanics agrees. 

AquaBug International, Inc. 




Dep’t PM35 100 Merrick Rd.. Rockville Centre, NY. 11570 • (516) 536-3217 



MfhrVi* 




Pleaw Rush fAe G Free Brochures. 






□ A B> koBuR 1 1 75. plus S 10 Shipping eo*te. 
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QUARTZ 

^ BATTERY CLOCK 

MOVEMENTS 



Pit QLABTZ SUHIKS 

PR *JQZ - dkp3 1 ' u-p- !■> 
1/4" i lin k . 

PR * Jflfl ■ f«n dLjil". up in 

7/S" I hick. 

FXH'FV 
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LARGEST 
SELECTION 
at the Lowest 
Prices Ever From KL 

* Pendulums! 

* Decorative Dials! 

* New "’Mitii-Quariii’ 
+ Numerals! 

* Chime Movements! 

* Wt. Shells! 

Add t Shipping A HuxUlngl 
9 (i rail SI .S4, 5 unite. S2.00 

FHPNF 6RPERS WEJLCQMg 
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SAVE wflh (TIM 

American mudf 4 jfwd 
Ball ltv CIuHl-I Miivunrril 

Free Hr ik Min hjini 
I.OW PRK'FS; 

I Mv i, tT.flS 

5 ^ Si h.5 l-j. 

lu Mvu 1^.40 c p. 

Fuf dink up m i 4“ thick 
lun^ ^lialC available 
ai J -|s|tl»r exiTfl i'ik41 . 
■'hippiiijj t'XIna. 



For complete QUARTZ series send for a Free Catalog. 

Write KLOCKIT, Dept, M580, P,0, Bos 629, Lake Geneva, WI 53147 
j or Call: [414] 248*1150 [For 1st class catalog delivery * send 50c] | 
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SAVE I 2 tor $3. 95, 3 *r 35. ^ p M ,^i d 

• US BREAKABLE -SAFER TtHAH BLASS < READS 
C AND F DEGREES AT THE SAME TIME ■ SAFE, 
PLEASANT TO USE — KIDS LOVE IT * HOSPITAL 
TESTED * SANrTARV- CANNOT SPREAD I ERINS 

Sf nd Cftecfc at Mitnvf Qrtiw {No COOai 

NATIONAL MERCHANDISE d* p l u 

P-O. 0*1 7746 . Chfcc-B*. IL 606 W 



IMPORTS & MOTORSPORTS 

fConnnua-J from page 94} 

roof, headlamp washers, leather 
seats, automatic temperature con* 
trol and special sound system. These 
features are on top of the standard 
amenities, such as electric windows 
and power steering, which are in- 
cluded in the Grand Luxury package 
on ZXs. 

Star of the show 

Auto shows can really be fun when 
manufacturers bring more than 
their current-modei-year crop of 
cars. Alfa Romeo did just that, for 
the New York show, recently. The 
Italian a port scar and sports-sedan 
manufacturer rolled in with Us Spi- 
der Velofe, Sprint Veloce and Sports 
Sedans, but also in tow was one of 
the grandest roadsters ever made. 
The pre- World War II Alfa, desig- 
nated 8C-296DB, is powered by a £U- 




Str Bight Eight powers This Alla Romeo. 



perch arged version of the compa- 
ny’s 2.9* liter a tr night E i ght t h at w as 
produced during the '30s, The car 
hasn't gone far on its own, but it's 
sure seen the world: The roadster, 
now worth some 3200.000, was built 
in Italy for an Indian maharajah, 
found its way to Australia and final- 
ly to the United States. 

World of modeling 

Not all motorsports events are run 
in full scale. Some competitions are 
tkt’Mai, Vm, Vi*. Via or Lb - scale. There's 
even a land speed contest scheduled 
for fans of A FX slot cars. This is one 
of several participation activities 
for modelers that’s sponsored by 
Auto World and described in its new 
catalog. In the 
pages are such in- 
teresting listings 
as a rad to -con trol 
motorcycle. More 
traditional models 
include plastic and 
die-cast metal de- 
signs of passenger, 
sports and racing 
cars and trucks. 

There are also 
tools, parts, detail- 
ing accessories and bow- to books 
dealing with the world of modeling. 
The 130-page catalog is available for 
£1 postpaid from Auto World, 7Q1 
North Keyser Ave., Scranton. Fa. 
13568. m 







Auto World s 1580 
model car catalog. 







Small Fridge. Big Deal. 

FROM ONLY $129. 

Space age breakthrough creates a new line of Koolatron 
electronic portable refrigerators and food warmers. 



You'tu tucctyoway on your Jong-awaited 
vacation, camping frpot Long weekend with the 
family. Youro comfortably cruising in your car. van 
or rec vehicle along A busy interatate with few 
rest slops or restaurants You guessed it ihi» kids 
want to stop for a snack But your Koolatron P34 or 
P34A is full of sandwiches, ctrid pop. fried chicken 
hogne made, fresh and cold. The family helps 
themselves and you've saved valuable vacation 
nine and another expensive restaurant bdl 

You're a commuter, a salesman or a trucker 
and you spend muny hours in your vehicle daily 
Now with your amazing KooiatronFlO plugged ir. 
beside you you opetrJre Eid and instantly Eresti 
food and djuiks are ai ypw fingertips, just for the 
pnee of a good cooler and one oi two Seasons nf 
buying ice. (or about 10 lunity restaurant meats), 
all the mdjrveUor home roErvgwration art* available 
electiomcaily An amaimg space-age miracle 
the U»mvo-&l»cfrc solid rtene module jjiakes 
these portable lefngeiatora possible 

These amazing heal pumps have nol only 
gone io Lhe moon, but have provided the break' 
through torKoCJatrejya portable Cndge revoUution 
THOUSANDS IK USE 

KoqlatiMi now h® tens of thousands of 
electronic fridges in use worldwide using these 
same powerful solid Stale modulus fiiiitl to take it 
two of these electronic modules are encased in 
tough, plastic insulaled chests Thai are designed to 
be rugged and trOubto !mi< Non niEting hinges and 
laltthw prevent corrosion in soil wfltei environment!! 
And wild only otie rrtovmg part (a small 12 volt Ton) 
Koomtsim's portables seldom Menservure depot 
Now you can enjoy Koalotron's whole family Of 
electronic portable refrigerators and food wartneTE 
that oliimmate costly iccond provide *hame refrg- 

eintiitof ^rtvemnneti at wtfirr iirui «t?na innt prices. 




MODEL P10- 
CAR FROCE 
& FOOD WARMER 



$129.00 
(la Canada s Pa MS 

■htofoti approx f7. r? of 
cop cans - refnrjemfoi 
."5 av ramps i.yi to 9$°y 
Also kee \ ps hoi foods 
ifrtf 060*1 at me (lit* at 
a. switch Dwtfi rich tiiue 
tfoiypro ptasJic caft? 
fxf 

w for tf 

icfl'W wfln fO hive cap- 
acity f l T flts i we«sf hi 
rhftis erTpiy qpwales 
from mppted 1 rz volt 
mw cord in vehic*es 
gr With DOfrcmr tZvDCf 
JtQYAt power ati-VAw 



h-3 a Havel fudge The PlD keopo feed? Wld 
bsveiagM fresh and cold Wherever you ga. Carry 
ITVStilm. medical samples, din tetic foods.Greai for 
pnvate planes and golf carls Photographers use Li 
for islms Mother* now you can refrigerate baby's 
formula in youi ear then heat it with the Fbck gf a 
switch or keep it coJd. Powerboaiejs. just plug it into 
your boars cigarette lighter to keep a day's too d 
and dnr>k ice cold without going ashore Tot tee With 
your engine off you COH operate for up to fl hours 
and null st-ait youi engine 'A low battery indicator 
warns you when lTs time to recharge. With the 
power off. your PlO keeps Gvefyiiiing hoi oi cold for 
many hours m its well insulated case. 

WiLh out Optional I LO volt adaptor you'll also find 
endless uses whe rev»r house current is available 
at your' cottage as a bar fridge in your motel 

room for a midnight snack and dunk as a small 
office (ridge orbemdeyout pool. Use M*n 
a uxi 111 ary ho me image when you' re having a party 



MODEL PH - 
RECREATIONAL 




$169-00 
(la tituU 

utmoj 

MDllft 0\mi 40 ItiS Of 
food and twjywage f; -or 46 
pop cans Wngerates in 
a.r tsjrrsftraf^os iiDiO 
95 fhi^etJ ASS eftsft 
twjjoisnjoi-wfiti 
cfarfr drown .-kt - ocvjOOt^ 
I'iTc-nUi and n#Tdfr? 
tflfcw fitre Catmoty 

afou.n\mi$KiTm 

CTipry fxr 2t'i x f0"H , a 

re ^ frit. ts j lx 32">r 
x m- r w. optfimem 
3 p volts DC wfo uuxtied 
pomr fiord Of wrft 
oof.'onai ^VDC/trdMC 
tower IdUfilOr 



The PJ4 is the Mi size member of Lhe 
Kooiauon family of portable electronic f ndgos 
ft Mi dflflgrwd *sp*C1lUy for the sanoua traveler 
arid outdoor!! man and will tern geiate more than 
dimes the can ten a of lhe kLO. An ahutnet. 
cfljnt,iet. PMtc-r. you'll be amuied oi the capaaiy 
and convenience Pits- into any boat. van. or camper 
or back seer of your cti Plugs uiio your agaretle 
lighlet receptacle and refngeraleBQVor 4(Jthfl, 
of food {no space wasted by ice}. y#i it diaws no 
more power Chon the PLO With our optional JlOvolt 
adaptor, you'll find endless uses as a barfndge. 
cottage fridge, ciffico frdqo YourPH has all the 
advantages hi lhe PlO withmil the heating cycle dr 
tow battery ifldicicos but with all lh* cipiarty 
needed by the wldcfotsman 



MODEL PHA- 

CJLUMATE RECREATIONAL 

fTUDOE AND $1S9,00 

FOOD WARMER rla cu.li 

rhfr pt<s cofoc iv&'pOr and fiapaoty as the 
P34 hut indodes food tvarmr.no tmtutm fo'.'y 
AditMibht forhpWatOrp cOnfW and low beGety 
warning indcafov 



The P34A is nu top of the tine portable 
V heats n roEnrgettiie&and with sjsecially designed 
electronic cuciot coeitrol (patent applied for} it 
allows you to dial a complete range of lempera- 
hires frortl very cold tD very warm You wine buffs 
will fund il indispensable lo chill up to 1 doe wu» 
bottles atj is' the nght lemj^erarure Low batlery 
indicatMf warns you when you need a recharge 
and the sensing circuit efficiently COPUtf your 
power consumption to save on battery drain This 
"j our bO3t-0f-the-lmc ! . recreational fridge and food 
warmer with ajj the bells and whistles (or the 
discerning buyer who demands quality, size and 
corTipktla versatility Use from a cigarette lighter 
receptaclifi or plugged mto houae cun«nt with 
our optional HOvo’lt adaptor 



ORDER TODAY WITHOUT OBLIGATION’ 

Simply complete the atlached order Eorm cr 
phone doUect and we'Li tiBfi you ycwit ponable cn 
our IW nsk 21 day foal offer Each Utul carries with 
complete instructions and a wntteri 1 year warranty. 
En the unkkety event you ever need service, we 
have majgr servir.® centres in N^w Ywk. Arutoha 
and Canada Wlveh you roofrvai your KooGatron, 'use 
ii constantly for 3 Ml weeks without nak 

[f you ordered our optional )]Q volt adaptor, 
plug H ir. then use your portable immedialefy as a 
bar Endge cj around the paooorpooi Nexl plug 
lhe frdqe into your cat nr HV Take your family out 
Tor a weekend top Enjoy fresh home-cooked food 
as you thumb your nose al those expensive 
resla uranl stops ff after you've thoroughly tested iL 
you don't agree thai your ICoolaCion represents a 
mafcit breakihioug h ihat wtU ^.iv*p you nmo. money 
and bother For years to come, send it back for a 
l ull refund You can’t loae .. we guarantee it. 

5o be among the thousands to discover that 
ib&ico ago ui cwn Don't waste anofrhot dotlai on 
ice order your Koolatron with no obligation todayi 
Fot xush delivery phone you order in coUocl to 1 

0-705-737-0842 

Kcoistror. Itidonnef. Linulod 
56H«veaar Ave.Baiavia. MewYcck HQ20 
330 Ba/view Drive. Game. Onlarn). C anada 
Or use this bandy older coupon. 
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inease add £) ho ter hapdti™j a«i (twtrrmrj p*r arm 
ladn ttKlwiIhLan' 
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MAKE 

PICTURE FRAMES 



POLAR SUNDIAL .fCc- nMn ^ d from pa ge j jjqj 




Do it yourself and save. 
Make extra money al home. 



Cus lo.T dmgn inf make your o* n 
li n't? jnd pnjleetiye Irames ter mlnbrtgs, 

ph^ognuns docume-ils, magi. OlDim am? 
n«h mgre Ywj'll ertffly being creative ant ytiu'h sav* 
money Eoo 1 



CuSlcm framing l£ a lash growing and prahtiljte ^WBjnesB 
Elm mgre money by nuMrrg these Us; wllmg items rlghd in 
ywr own (vsma 



Id bun and easy ha use 

tHis Htonled mnijr pg and cwisinjci^n mgi mans e*(re r ii 
ouJ (rt beginners quickly The tKjihi- u measuring gauge an:: 
adiusiasie miter sipg jiipws you re Ciil accurate ienglba 
AdiuslahHe saw quidn .jllowg ter vacflUS Slit wood T-aot 
ClimiK wood up ■& Inres rchaj wtef Clamp screws iPd 
rtOPd firmly w«]iie sawing gluing and nailing 
Strong aluminum alloy comlruclion J 
accuracy atid durstyily 
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should alao be considered. This can 
be found in the same sources from 
which you obtained the latitude. 
Add four minutes for every degree of 
longitude that you live west of the 
center meridian in your time zone; 
subtract four minutes for every de- 
gree that you are east of this line. 
The center meridian for Eastern 
Standard Time is west longitude 7b*; 
CST, west longitude 90 1 MST, 105 5 P 
and PST, 120°, 

Yourgundial should be placed on a 
level table or stand. Point the gno- 
mon true north by rotating the dial 
until the edge of the gnomon shadow 
points to your watch time. Then 
shift the shadow reading to compen- 
sate foT the date and longitude cor- 
rections given above .— John S. 
Lorr 



BICYCLE CART {Contwo o<tJfpm_gsge T3£f 




Bom two hole* per tpok* and laoe on poiy- 
ethyltne guard, cut lo fit Inside the rim. 



light because the load weight is 
evenly distributed over the wheels. 
The result is free and easy pullings — 
J.M. Brennrcke 



SUNDIAL CORRECTION 



Horn are iho number of minuies that must 
be added or subtracted from sundial time to 
arrive at standard time on dates given. 


DAY MIN, 


DAY MIN. 


DAY MiN. 




Jen. 




May 




&«pt 


i 


+ 35 


1 


-3.0 


1 


0.0 


10 


+ 7,5 


10 


-3.7 


10 


-3.0 


20 


+ 11 0 


20 


-3.8 


20 


-6.5 




Fsb 




June 




Oct. 


t 


+ 135 


1 


-2.5 


1 


-10.0 


10 


+ 14.5 


10 


-OB 


10 


-13.0 


20 


+ 14.0 


20 


+ 1.3 


20 


-15.0 




March 




July 




Nov, 


t 


+ 12 5 


1 


+ 3.6 


1 


-tt.3 


10 


+ 10.5 


10 


+ 5.0 


to 


-16.0 


20 


+7.5 


20 


+8.2 


30 


-14.4 




April 




Aug. 




CMC, 


1 


+4 0 


1 


+S.2 


1 


-11.0 


10 


+ 14 


10 


+5.3 


to 


-7.2 


20 


-1.0 


20 


+3.4 


20 


-2.5 
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' KEEP HANDS INSIDE ' 
FASTE N SEAT BELTS , *" 
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WARM IND SIGN OCT AIL 
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Low-Cosf Energy Saver* 




6ifH4 IN* bMUWirl 3 Or IUD i«ll. Mm* Fw 16>DD 
cmnpltl* md cirt t<Ai> httlinj A tHhng bilk 5D 1 -, 

T*nytmi nir. de-ir-^0iH4p?|l tTomi- Air All inc>u4t1 IMg 
prink mpi-pria ,i^r S ^ppoil iniinjciionj bijiv i?hut 
flfld inp ■ F L 'i' '. h '" 1 ii i Id F'Mid 4 awn Ihij rrt-rTiorpjifl* 
AOinwrWAnl Bnpri.-p w.firni IDw-Ccnl p-ir - qv »nvinu bu*n«t 
tuTpin i : ^ i tj c «■* 1 ' ■ J nno^ Th*n l^p Morin Pr ccr Planning 
EVv-rii i^ftjfYUi.1 It conliini Aft hi>riv dru^rli llciarplaiis A 
mm!'' 1 !*! li-SFl. Ihn BbL'A' F'D.i |..- Wfh*| VDU Ip- 
«trip you chriDiP 

HrM*i ‘ft N*l4 ft tftrfttWTfr l r‘r 
BrAir boPl UmMy j™j tw^r niAk* J nuirryAu* piyrntfil 
*B"ln' L .rna rOll H WArnt AnrtiP^T, lj.1v -i 1 .1 i i ■ 4 JipplL* 
MM lu, rinrn, Hn "»0 . THURti Rm Mom* Rrlcw 
nt 11.00 lor wnh MK<>4 llW O' iru,1 41 nr. Hoi 
ir.lorir.5II >1^1 pig H*H Th> 4*T T (. fAHTOH PRESS Dcpl 
PMlM SiDT# JSth $■„ Erte. FW- IBM 



PM editors sufigent that yon add 
three safety features to the bike cart; 
a wheel guard to protect fingers from 
moving spokes; a retaining belt to re- 
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mind kids to stay put, and a caution 
sign (sec details above). When pull- 
ing a iondrd cart, go slowly and don't 
make sudden stops, — J.P , 



SUPER SWING SET (Conttriuea fto m page 133) 



(slide side) to ground stakes should 
remain until the roof sheathing is in 
place. Frame the swing set as shown 
in the plans. 

Note that swing-support headers 
are pinned to header joists. Bore 3^- 
in.-dia, holes in these joists and in- 
sert %-in.-dia. steel rod. Bare mat- 
ing holes in the support header and 
slip it over the pins. Heavy-duty 5- 



in. corner braces can also be used in 
place of pins. 

Building the slide 

The foot of the slide must be se- 
curely anchored to a concrete base, 
since this will prevent the A-frame 
from swaying. Prepare a form and 
locate anchor bolts for securing the 

-fPffM.SP J'i.irn ro p.TjjV 








learn Glass Etching 



TransFijim yum ifcintdtjws. mlrrure arid 
■'wrvvi ay yliissiWaft into works tH art list easv 

wj', >. Hi the JNVti' ARMOUR ETCH ' 

GLASS ETCHING METHOD Comply rti 
dudirvy jopplies. sWp by yi+. , p inslhic 

Hoi -1 bookk-t . |;ilui 4:j fu!’i ■jUv rlchlRy pofl^WS' 

ONLY 19,95 

(pk'flsc -nld 1 1 .50 [H'T hh ft handling I 

Aimour Prod nr l fc, Dcpl. PM 50 

i i'i : v -ii. : i m. ■ i .-i. v ;i„ i p ’ , ! ii; r :.^.hM- : .>:i 
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LAWN EASY CARE 

■ NO BAG TO £MPt V 

■ NO CUPPINGS TO CAKE 

■ NO FREQUENT FERTILIZING 

WIM THE NEWAMA2INO 

STAR BLADE " ' 

FT REALLY WQRK&I 

&ou li chopped nto meh Gne Meet ihoi ri ipiii 
Id? hbedi wtwp i a aftiCtaJ Cy -Doclerta and 
lumad Wo (wf ■aj-oi wfiihi fc M & m fl in lt^ 

ground 

fttPLACES STANDARD BWDE5 

Cniiffllailon H m #a*v or changing ih* blade in 
your mower 



ACIiQN SUARArffl IP « 
vogtr mono* back 

10 O&DEP &6ND tn ?S MtH COUPON KtOW 
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lure and insdruClHJfra 



Send is o&ro Cabin Plans 
laflll Lartcur Or $L Lntlfa. Wo. «1« 



T ™* DENTAL MECHANIC 



StdURITV PRtSTICE 

Lmn M >flirir , In juir ipan- 1|nw . in ni»Lr 
C 1 r*»fu. riatra. Tlrld«f »viffc , Hf. Dt-nl*5 M*. 
«liiibiei tit crn)il>ijtd fcf tffnriiu. J ■•“riial Lrfl*- 

rul-ar Irn nr nfirn >Mir nv-n ihap. fubl nr -|iarr 
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BUY DIRECT! 



MINI-BIKE FRAME! 

*|.-« I irv^f — '4P r- lrT: « 

•(•««•■ i ConwIfT*- Wlfc r* inj 
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OFFER EXPIRES MAY 31 
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GET 50 CHANNELS! 
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TOP SPEED OF 90 MPH! 
1,t25 MILES OF DRIVING 
(from a 15-gallon fuel tank)! 

That's the kind of high-mileage, 
fuei-pinching performance you 
can get — right now — with the 
amazing HYBRID ELECTRiC 
CART What's more . . , you can 
build it yours etf! 



■ |T~ h -aL. 
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y 

L n 




" u 



Tit* tayou! nf Ih* new drl* 



HOW IT WORKS 

All you do is lake your existing car (or buy a used body) and replace its 
original power plant with a smatl gas-powered lawn mower engine. 
(That'S right, a Fawn mower engine!) This engine drives a generator 
which, in turn, supples the vehicle's drive motor with electricity allow- 
ing you to travel at speeds up to 50 M PH.. 

When more power i$ needad, four automobile batteries — hooked up in 
series and fed by a 100 -amp generator — give you plenty of kick for passing, 
climbing hills, and for running at higher speeds (up to 90 MPH) . . . and to 
help save normally wasted energy, a regenerative braking circuit auto- 
matically converts the drive motor into a generator that feeds and charges 
the batteries white the vehtete t& deceiera f-ing/ 

Your total cost — by buying your own parts and building it yourself — is 
under $ 1500 . Your first year's benefits alone — in fuel savings and in hassie- 
free driving — will more than pay for the car! 

GET ON YOUR WAY TO HIGH-MtLEAGE MOTORING . . , NOWI 

THE MOTHER EARTH NEWS' — the national magazine long recognized 
as a leader in alternative energy — offers you a delailed r step-by-step set 
Of plans for making the HYBRID ELECTRIC CAB. The complete package 
includes the plans, bill of materials, and list of suppliers. The plans sell 
for $ 15.00 and come with a no-risk guarantee. To order simply fill in the 
coupon below and mail it — along with your payment — to: MOTHER'S 
PLANS, Dept MP„ P-O. Box A, East Fiat Rock. North Carolina 20726 . 

Enclosed is 111.00 

Plfriwi *Wid flinthe HY&mOiLECThlC CAR plana I umjafsljind Ihat I hav« 10 days In ska mine 
in? plant, and II > decide rtat to u£e thart", I can return ih^m lr>r a full rglund 
Skip To: 



NAME 
CITY _ 



ADDRESS 



CHARGE IT TO MY 
NAME 



—STATE- 

MASTER CHARGE OR 

_ account no 



.ZIP 



VtSA CARD 



.EXPIRATION date. 



.SIGNATURE. 



MASTER CHARGE INTERBANK NO. _ 

Add 51.00 i! you wish 1© have your plans »nt tirsi ci«» 

North Carolina real damn add 4% um tax. ; 

MOTHER'S PLANS. OEPT MPS. P.0 BOX A. EAST FLAT ROCK. NORTH CAROLINA M726 J 
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MAKE EXTRA 
GASH IN 
SPARE TIME 




New. All-Gear 
MAGNATRAC 



Popular. 



Low 



Cost 



Mini' 



Dozer 



Mirra elJkisrrt dOTtr ptiwea 
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WJNto* M^»l'* Mt> 
lorv di red. stmtih Unluue. 
papular. EASILY ASSEMBLED 
K i r Odd job and resale opu ar 
lunit'ss are treat. Send no*, to 

STRUCK KIT Drat pmi£i Cadarhiirg Wr* 53G12 
pj talafae ihowinB CrawJer Tr^cldr Hit cwultuc- 
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GO KARTS FACTORY DIRECT 

Mow you tan afford art all mfdrd 
tubular Steel firtOrY m4dt Go-Kart— 
wf h *v« Go-Kart fmnnt *it$ wltH m 
AtldliiD di:ne, ranging from f3t.lt 
to 199 '.Hi and complete Co-Hart 
hill With 3 Vi tip foitlnsj fJi fil- 
ing iron fj. 19 *5- fend 

£1.00 For catalog and complole set of drawings to 

Schmleder Motor Co. i»m. 
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PAINT ERNIES,., FASTER 
WITH THIS PROFESSIONAL 
STAND-UP HOLLER BUCKET 

Durable metal conftr LieUort. 

H’ul'dte A RAlInns, Curved 
tmtlam. let:; roller Ret last 
dr<i|>r Tlp.praod base. Dou- 
bles as wallpaper rosin or 
utility buchal. Hernovabla 
roller server* Only SU .^5 
prepaid In USA. No 
pho-na orders. Mas ■ 
Tercharge, Visa. 
ohecK or MO 
accepted, Fr*# 
brochure. 



KONKURD. INC. 

111! LaurGl St. 
Sen Carlo a, CA 
94070 



CtTY, STATE, 7JP 




This awing set can accommodate just about the whole neighborhood, tt otters young alters 
one- and tour- seat swings, along with trapazes. a tinman's pole and a roomy play loft. 




Opposite view shows sliding board made Hand-over-hand climber was made from 
of heavy -gauge, gaFvenlzed sheet metal, a discarded wood ladder with round rungs. 



SUPER swing SET f Cont/ny^d freyn pam* 



slide to the base plate. After the con- 
crete lias been poured and allowed 
to set, the slide rails can be at- 
tached. Notice that the rails are 
built in three sections. Use : Wr-in.- 
dia. x 3dn. carriage bolts to join 
them together and counterbore so 
threaded ends of bolts don’t snap 
children. 

Secure the top end of the rails to 
the 2*4 loft joists. Use a mending 
plate and No. 10 rh screws or bolts. 
Fasten the rails to the slide base 
plate after it has been secured to 
the anchor bolts in the concrete. 

Next* build the bottom end of the 
slide. The underside of the lower rail 
boards are curved at one end. Use 
the lid of a 20-gal* trash can to m ark 
the arc before cutting. 

Now attach the galvanized sheet 
metal to the underside of the slide 
rails* Use Vi-in.-dia. * 1^-in. lag- 
screws with w ushers. The metal 
edges should be recessed about % an, 
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from the rails' outer edges. Leave 
enough extra metal at top and bot- 
tom so it can be wrapped under the 
cross members and then fastened 
securely with more lagscmewa. When 
using two or more pieces of sheet 
metal, make certain that the upper 
section of metal will overlap the low- 
er one by at least 3 in. Add cross- 
member supports under each sheet- 
metal joint,* 

On the opposite side of the A- 
frame install the fireman’s pole* 
Sink it at least 1 ft. into the ground 
or into a concrete footing. Attach 
the top to the ridgeboard with metal 
strapping* Additional accessories* 
ns shown in the plans* can be added 
at your discretion. Use %dn. nylon 
rope or chain to hang the various 
ladders, swings and trapeses. 

Finally, check for splinters (espe- 
cially on the slide rails) and protrud- 
ing bolts before letting the kids 
loose . — CharieH fir Hentz 
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GOLD SLUICE 

Improve your chance of finding pold, 
Mveh (qiter s-n-n rr ti-qitnlw, Imaxpemi ye ujU «aiy 
ta build. Can b* canrlHI bt an* man. D4v*lap*d 
through vrart el protMchruj «v€[Inki. 
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OEpt. p m 2 . Clanien, Ala, JiMi 




■HU UHEH lam. Or Mlfti*. PF ww, 

— IMG c-n, l> , ttlri >T«U ■ 



ttAIN JACKETS 

SOW ONLY SS.99 

YELLOW, LJCJTTW EIGHT, DL'EUJU: 
a %T i COMFDRTABLr. 1V"J FLECt! 
OITFTT ALSO aVaJUlEJ-E POb UNLY 
|LiW 3ATlWACTtU\ GL-AHA.V- 
TiEUT 

SIZES $ N L XL 
BAY COUNTRY 
niSTRIBLTORS INC 

f.O. BOX LMG EASTOS. «L, JlML 




DOUBLE YOUR MONEY 
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ELDER 



YOU can DO IT wrCH 



S B P R ^ SUPERWELOEP 

jl r “ comes complete Fan 
U SOLOERIHQ. CUTT1HS. MARKIWa 
WELDIWD AMD SPOT WELDING . DEE Ail 1 □ MOBILE 
iATTEWY. WDHET BACK GUARANTEED mm POST PAID 
1141 TO- 

supehwclmb. dept ws.. anowiw one, t* tstsa 



BASEMENT TOILET 

Flushes lip IP tKliling aewirr Or HSCi'4 
[OA-k by powerful. s*ii-conimngnj pump 
Derated by formal water pms-s-ur Nn 
Digging up Flanrs C ’Dp relLiilAnl. easily 
mitiUM Make basem^nl mig ganm 
room. (Jen apartment with privale oalb 
Wrl-r for Frne l.lrr Jturr Draper rtgi.'iiy#.! 
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REPAIR CLOCKS 



»Wk+ *MV -Cfcim # * h*+*ki t4M +** 
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Fjth bvliili Nc damn onfl cad. 




CLOCKMANERS W&TITIJHE 
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THE mOUHLE-FHCK 

WIRE DISPENSOR 





Bright and flashy! Bold and classy! 



H^avy-gauge aluminum RUNNING BOARDS for pickups, vans, etc. 



a prctncti. 4tni^H nijainil vlQn«L gravel, ttlud, 
lair, inaw, lally ilmh. dituti-,, riail! 

• Ea-sy step-upi "Diamond" Itoad design! 

• BuiU-iH aronl ipia-jh gujfdi: mud Fiapil 

• Top quality! Sal iff action guararvtood ! 

• Hardwiirr, installation in? 1 rue J i o h !» met, 

• 51y|£i? FO" tutlPJTi lit on pickupi, van?, 
4n4 r i, LuburbarU, oFI-nijO vfftielfi! 

Order dned unn save 1 Fur jrritei or FREE 
hreralurf- ptiane T Dll-Frem t -3Q0-3?S-SG43 
But. 1 3 a i|ln M i nn E snLa 80(1 741 -5 7 50) 
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SIDE BRITES 

RUNNING BOARDS 
r tor slep-up convenience , 

L and protection lor W 
body Finish I |4 



NiiliQfial Accessary Specialists. Inc Dept e 
P.0 L i L ' a 9376 M mm e a palis. Mmn B54J0 

finish me mm Free inJarmatidn ,d""] a price -iSI. 
PLEASE PfliNT CLF.AFII V 

Na ih 

Addr»i 

C'lv Sum , 



AQUA DRILL 

FOR WATER INDEPENDENCE 



HAPPY HEALTHY LIVING 
REQUIRES A PLENTIFUL AND 
CONTINUOUS SUPPLY OF 
GOOD QUALITY WATER. 

ODDS ARE IN YOUR 
FAVOR THAT THIS WATER 
SUPPLY IS LESS THAN 200 
FEET BELOW THE SURFACE 
OF YOUR PROPERTY. 

THE AQUA DRILL' IS THE 
INEXPENSIVE WAY TO 
ACHIEVE WAJER INDEPEND- 
ENCE. 

FOR FULL INFORMATION 
ON THIS APPROACH TO 
WATER WELL DRILLING 

CALL TOLL FREE 
800-231-2735 

OR WRITE 

AQUA-WELL MFG. CO. 

P.O BOX 10839. DEPT, w mi 

HOUSTON. TEXAS 77018 





MAY 19B0 967 




Triple- Header 
auto-voltmeter 
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As shewn in schemat- 
ic and pans list, iener 
diodes are of varying 
ratings, These are crit- 
ical values. 
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-12 VDC 
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placing parts. Orient transistors as shown. 



BUILD THE 'TB IP LE-HE ADE R ' 

( CafUinuB i i from p dOV 42) 

volts, a voltage it never could main- 
tain if it were putting out hundreds 
of amps, to crank the engine. Conclu- 
sion: The starter ian s t receiving or 
drawing any current. 

If the solenoid “clicks in," then the 
starter could have bad brushes or an 
open spot on the commutator and/or 
the connections to the starter could 
be corroded by road grime and salt. 
If the problem isn't in the starter, 
then the solenoid contacts are most 
likely worn out. 

If the solenoid doesn't “click in,’ r 
then either it is defective or the igni- 
tion wiring is bad. To find out which* 
bridge the solenoid as though you 
were going to "hot-wire" the car. If 
it cranks, the ignition switch or wir- 
ing is defective. 

Another case: You crank the car 
and it turns over very slowly or not 
at all. All the lights on the scale are 
out, so you know that there's less 
than an 8-volt output coming from 
the battery. 

Check the battery connections. If 
they're okay, then the problem is a 
dead, discharged or out-of-water 
battery, 

Running difficulties 

If the red or yellow lights glow 
when you are moving at highway 
speed, immediately check the fan 
belt. It's amazing how often it turns 
out to be the sole problem. 

The meter falls rapidly and the 
red light eventually comes on. “Rac- 
ing'’ the engine to get “extra power” 

from the genarator/alternator 
doesn't slow the downward fall of 
the voltage one bit. Adding any elec- 
trical load (such as lights) acceler- 
ates the voltage fall. 

The battery supplies the total 
needs of the car. It's just a matter of 
hours (or less) until it is dead. Once 
that happens, you're stuck. 

There are procedures for finding 
fftbflM ft/TJT to ptiflg 270) 



PARTS LIST— TRIPLE-HEADER 

HI, HB— TS-otipf res-Bto* 

Rl-IMMwfi rriHEjor 
m- lM-DiTT> rrrnUnr 

fl4, R5, Wft. «7— 470-otw resistor 
ire— 1 fl.QOQ-cVwn \ 1 BK.j. H-wafl. ra-Mlor 
Untess oifterww siw*o. b# wiwtorj erg vt-<#.Bfl, 
toTprjnce 

il, L2, L3— 0-vtm, 7D-ma. lump*. r*c. greem. yellow 
CO oa, 03, Qt --MM44J1 NPM nnvstn 
HI — ZOO u* e4Qe n*4i« 

01, 02, 03. EM. 05. D6— 1N414A dtod& 

201 , ZCH — S-voti ien®r durfe. 

ZDl — 1 1 "rtjtt jtinrtr Awhr, 400-rPW 
ZD3— 13-tfKI. lent* dtodfr, 400-ffini 
104— 1 2‘VQft Z«ner 40Q,rraw 

Hlic. cwt (Romone. 3lt>4j; PC tWWV nbphjnei*: *ire B.nd 
'ifabtin ca&a; soldar. 

Hoie— A oomptola kit at parts ib BrvalaWa Moni circun Cra* 
Inc,. U) ide« Fttj , Valiev Stie-am. h ¥ i isflo KH a«rn tor 

5 1695, Or co'npialnly ji^onL^nd and baBtod tor £24.96 Mn 
Ibf la availabto separately tor $2.35 
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Ion 

Fountain 

YOUR ULTIMATE AIR FRESHENING/ 
IONIZING SYSTEM. TOP QUALITY. 
LOW PRICE. STATE OF THE ART. 




Breakthrough, The new ion Fountain' is 
in a cl as a by itself. This negative ion genera- 
lor gives you power to saturate yourhome or 
office with billions of refreshing tons, With- 
out Ians or gny moving parts if puts out g 
pleasant breeze. A pure How of ions pours 
from the top like wate r from a f ou main, f ill j n g 
your room. The result? Your sir feels like 
fresh ocean air — pure, crisp, and wonder- 
fully charged. 

The price 7 Only $79.95. That's a price 
breakthrough because no Other Company 
car offer you a unit with higher ion output or 
betterqugliity than the ion Fountain", ever a; 
triple our price. 

MOW CAN WE 00 IT? 

Six years of experience helps. Plus a loi 
of ingenuity, aggressive research and a 
personal ccnrimilment to give our customers 
the best wo can, 

UTP Ion Research Center is a branch of 
our educational publishing company. And 
our commitment in publishing to give birth 
to new ideas and methods that enrich 
humanity is pan of the bn Research Center 
too. We're in business to serve you and your 
environmental needs. 

WHAT ARE IONS? 

ions are elect rical I y c harped atoms in th a 
air with either a positive or negative charge 
The sun and cosmic rays 55 well as lightning 
and fast- moving water (like waterfalls, surf) 
generate trillions of negative ions every day. 
The more negatively ionized the sir, the 
fresher and more alive it is. Air pollution, 
artificially compiled climates (with air con- 
ditioning end heatmgl and electronic equip- 
ment all produce excess positive inns, depriv- 
ing the air of these small negetive air iong 
and Creating deed "Stuffy" sir. 

WHAFS THE SOLUTION? 

Our rapid- growth technology, which 
sometimes takes its toti on the quality of our 
air. has also come up wuh the solution. 
Following Nature's model o! the thunder- 
storm which uses a high electrical charge Ip 
purify, revitalize and stimulate the air, Ihc 
UTP Air Energizer hgs been developed imitat- 
ing this process Both the thunderstorm and 
the Air Energizer fill the sir with negative 
ions, restoring the natural electrical b el gripe 



wh i ch m a sks o r d e adorn es. T he un 1 1 a dua l lv 
removes Ihe dust, smoke, bacteria and poHgn 
particles from the air by attaching ions to 
them and causing them to smk to the earth 
where they can be vacuumed up rather them 
inhaled At the same time ions electrically 
stimulate the energy- si ripped air. 



YOUR CHOICE 

OF TWO TOP QUALITY UNITS! 

There's only one unit that's better than 
the Ion Fountain. That s our own Executive 
System Four", It sells for $159. U has an 
even higher ion output. Plus 1 Our special 
Dial- Art- fort feature allows you to adjust the 
ton output anywhere from low to high. Not 
everyone knows (hat the need for ions 
varies. A large smoky room will require 
higher output than a small room, And some 
people want fewer ions white sleeping than 
while working. The new Executive System 
Four is our answer to this need for output 
flexibility. 



FACTS YOU NEED TO KNOW 
The lpn Fountain ‘‘-System Five 

fon density: 430,000 Ions per cmVsec". 

at 1 metpr. 1.55 million ions 
per e-mi* at 50 ems. 

Use: Large room or off ice—9000 

CU. fL 



Warranty; 1 year 

Output vo/tege; 1 5 XV 

Ozone: Less than 2 parts per bullion 

Dimensions: 5^ " x 4 Vi" x 2 Vi" 

E* ecjit ivy m f^r 



ion density: low to m axrmu m of 540 ,000 

ions per cm 3 gt 1 meter. 1.6 
r 10* ions per cm J at 50 



cms. 

Output voftege 15KV 

Ozone: Less than 2 pans per billion 

Dimensions. It" x 5 r x 4" 

Use: Large room or office 1 0,000 

CU. ft 

Warranty: 1 year 

II the Executive System Four is better. 



why did we bring out the Ion Fountain? Not 
everybody is willing la pay $*59 for an air 
ionizing uhit r no matter hnw good it is. Just 



like not everyone drives Halts Boyces. Most 
drive less expensive cars. The Executive 
System Four is far the person who wants (tie 



absolute beet quality and doesn't mind pay- 
ing a little extra to get it. Ff you want highest 
ion output flexibility, and a beautiful oak 
paneled case, buy the Executive System 
Four. 

If you wont something at half the price of 
the Executive System Four, bui still better 
than any other units costing up to $250, buv 
(he Ion Fountain, 

HOW TO GET ONE 

To place your order now just sand a 
check for $79, 95 plus $3 shipping for the Ion 
Fou nl 5 1 n. Ora end $159 plus $4 Shipp i ng for 
the Executive System Four. Tell us your full 
Street address as we cannot ship to Reel 
Office boxes. (California residents add 6% 
sales tax.) 

Our unit is dependable and trouble-free, 
but if by rare chance any problems occur our 
service- by-mail center sends off your unit 
within 24 hours of receipt or sends a replace- 
me nt so you a re n ot wrth out fresh err an d c a n 
enjoy your dust-free environment. And each 
Air Energizer is becked by e full ore-year 
Fimiled warranty. 

HOWTO GET ONE FAST 

Credit card holders can gall our toll-free 
number below. Order a unit now end if you 
are not satisfied with its effects within 10 
days simply return it for a full cash refund. 
Order your Air Energizer today. 



Bt*fl -Th* flijJdxn Cm ' 

UniversrTy of the Trees Press 

ION RESEARCH CENTER . Oapt PM4 

005(644 BOULDER CREEK. CA 95005 

CflH Toll-Free . . . 800-538-0750 
\n California call (409) 338-6558 
Send chock or use your Master Charge, 
Vita or American Express card. 

DETECT YOUR IONS 

This simple but accurate detector instantly 
gives, you a reading of ion intensity. 

The Ecenometer. . . . {Pen Size), , , , $7.50 
ftt ordering separately include S2 00 for 
shipping.] 




to (he polluted, energy- depleted air. But the 
Ign Fountain can be used indoors in the 
home, office, workshop,. laboratory, etc., 
keeping a fresh supply of ionized oxygen 
available night and day. This new break- 
through in fresh air control is not a cover-up i 



SURVIVAL! Spifuima is a new wonder feed sufi-silnm-nni higher jn protein than any other natural | 
source. Very high in other nutrients ( 00 . Find out how you can Oft a COmmiseioned repreaantsti va nf 
lha Light Fores Family and dig tribute Spirulina in either bulk q t as special intern in supplements. 
G ane rous com mm am 1 ■ *. and ooportu nitres av* (la We. Phone or writs f Or your Ires information. \ 408 j 
338-9436 Please do not use the toll- tree number For information 



BUILD THE TRIPLE-HEADER' AUTO-VOLTMETER 

(Contjpu^a from page 2GQ) 




Earn EXTRA CASH income working 
at homo-SPAREtima or FULLtime 



Small ingini Repair It A Wlfte Open field 

Over 65- Mill' nr mtwII wgiren in- use ladaj and a million ten 
umS JfE being &jih each rrqnlh This milns Stete'i ptenly ol 
(Mines am big unliis n«<n abvfcn yunird nvn irfio can sevue 
and repair wn induspy gfa#!h n» been so iasi nsi ibet* ts. a 
slwlage of sman engine pros. Thai's *hj M)W is ibe lime Fur 

VDII lo gd I ltd This profile held tfiF? you «n pnrtrr-anrf httniy 
late equal w anjroilw shilled ixarti The sale a! puts. engines anc 
acceKWy ilemn add mti rnoie pi« -nrcfliis VOU am and 
t«p in TOUR pocfciils. net somenne else's 

Start A FullHmn Business Or Work 

Span Horn For Extra Caih Income 

When j*Og'ni *g boss 0 a toWi™ bUMBSS Ql uOuf 0*r Ihene'i- 
never a wgfry nve' sinks nr larnhs. and powsrn yev round pm' is 
repiii ng chain yws h|:»s. IradOfS, Piuwi, mim-& «tt. poorer 
raws, peiwaFots, snowmotnies. snowbinvws and man* mfff 
items There is no huge inrtslmmi Poi tquipmeni, no « pensive 
invenlory Wort nght oul ai mir oarage. bBemem or a spem iwn 
Ideal tor spared me irenme ipa. In jusl evenings and vnekends ycu 
can win e>fra wsh lor « rainy-da^ nr refiiemenl lurid, Ot use the 
esfira mpnef For 1 rfr? trirgs jw wgnt wow 



Hi Easy To Learn— Ho Experience Need ml 

too can learn [tv* aah al home m ynur spare hours vrnih our 
Mre-teslei? "Hamas- nn' Tailing mShods. Age. edintiin, m nur 
h^ntlii^ns ar? nn hamer 'trru gel i:iirs1 texl materials, special tools 
and SftHP Briggs & Slratlcn engine, umihat's nou.i we also hep 
you *■ ih deiaiied dais nn how iq gel sinned. when In ga business. 
*iy| Ed change, where to gel pads al whp^snle , all ihe shndnils 
and prnve'i iTEthorfe you w h nod to yd ydul business Chi IP a Iasi, 



prcftlabld slarl 




Send TODAY For FREE Facts 
There Is HQ Q&llnalinn 
—HO 5-u Usman tails 

Orr FBEt Irlij-nijlin'- Kil Ml! >«• Si 
qu-:n» sun Tft-i m eusiitoi in" la 
nnjw. Jj>fl »yw y*j can rsped He Fu*y 

Small Ervne Rroa'r Crw5n on pvr 15-Dorr 
NO HIM 111: 0«SI Mail lO-jfOft for Mril 
MWtjrtf ID 

Folly Small Engine Repelr 
WBA Fc ley Guikrflng 
Minneapolis ttlnimiota 55414 



423> 



I GIT THESE MU ITT POOLS 

t iNinwcnQNS rut! this 
3Vb HP 

BFU&C5 AND STJU'TDH ENGINE 

YOUftS TO KEEP I 



a F*m MifluMclurlriJ Ca. 

J 4M3FDlfTbll«i)| 

i WnwHili. Min*. SMIi 



tSKST 

I C] Y£5. please send FFSE tein Kir and toll deiails on how 
j ur FJtan a prahlah e Smal: Engine Rraan husmefial rT P 'a*n 
I and lads die Jl F jliv radudive 15-0anr Nd Risk Ti ral Utltr Nd 
t nf gallon Me salesman #n rati ar me 
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out whether it is your voltage regu- 
lator or generator/fllternator that is 
at fault, but you have to check a ser^ 
vice manual for your car to find the 
exact details. 

Suppose that under light electri- 
cal loads the voltage stays in the 
13.7 to 14,7 range, but it falls off 
sharply under heavy loads, and volt- 
age snaps back when load is re- 
moved. What's happening is that 
when you exceed the limited capaci- 
ty of the generator/alternator, the 
car goes on battery power and the 
voltage falls. 

If you have a generator, this situ- 
ation generally results from bad 
brushes or a worn and dirty commu- 
tator, If you have an alternator, the 
brushes may be bad, or some (but 
not all) of the diodes may well be in 
poor condition. 

Overcharge 

Both the Triple- Header's red and 
green lights glow at the same time 
during overcharging. This is the 
only situation where two lamps 
glow. The meter will be over 14.7. 
perhaps right off the scale. 

Almost invariably the voltage reg- 
ulator is at fault. Replace it; you’ll 
avoid burning out light bulbs and 
shortening battery life to a great ex- 
tent. 

Undercharge 

The voltage is stable and well reg- 
ulated, but at too low a level. You 
never get above 13.7 volts and the 
yellow light is on all the time. The 
lower the voltage* the more severe 
the problem. 

Though nothing in the car isfr&elp 
to be damaged, the battery w r ill nev- 
er get a full charge, and you may 
conceivably have some trouble 
cranking the car. 

Replacing the voltage regulator 
will cure this problem. 

Weak battery 

As a battery gets older, its inter- 
nal resistance rises and, as a conse- 
quence, it is less able to hold up its 
voltage under load. 

Shut off your engine and then 
turn on the headlights. The voltage 
will fall about Mi to Vz volt. If it falls 
more, say a volt, it’s probably get- 
ting old, particularly if the voltage 
drop is more than it used to be. 

Shorted battery 

When one of the six celts is shorted 
or defective, the battery can't main- 
tain its open-circuit voltage. 

Make sure the battery is charged 
by riding with the Triple-Header 



showing green for a half hour or so. 
Then shut off the car for an hour. 
Come back and turn on the ignition. 
Do not crank the starter. If you 
don't get a meter reading, and the 
red light is on, it's likely you have a 
shorted battery, especially if the car 
won’t crank. 

Dead battery 

When you turn on the ignition 
without cranking, the voltage will 
be very low. Depending on how dis- 
charged the battery is, it could be 
anywhere from 0 to 12. Once you get 
the car started and run it for a while 
in the 13.7 to 14.7 range, the battery 
will recover rapidly. Within a day or 
two of normal driving, the battery 
will be back to normal. 

Glowing rod — bad news! 

The Triple- Header can. spot those 
emergency situations which require 
immediate attention to prevent ei- 
ther engine damage or total electri- 
cal failure. 

The red light comes on, and stays 
on {same as defective alternator) 
when you are moving along over 30 
mph. 

Stop the car right away to see if 
the fan belt is broken or loose. Usu- 
ally, both the alternator and the 
water pump are driven by this belt. 
It won't take the engine long to 
overheat without the water circu- 
lating. If it gets hot enough, it can 
seiae, and then you'll find yourself in 
the market for a new engine or, per- 
haps, even a new car. 

But* even if the fan belt is at the 
proper tightness, you are still in big 
trouble. The car is running on the 
battery, and it won't last much 
longer before it is out of juice. Since 
the alternator isn’t supplying any- 
thing when the battery gives out, 
your car stops dead (remember, the 
ignition qoil runs on electricity). 
Once the battery is dead, the car 
won't even crank. 

Building your own 

At the heart of the Triple-Header 
are three zener diodes. A zener di* 
ode will not conduct until its thresh- 
old voltage is reached. 

These zeners act as ‘'switches'' to 
turn on the lights at specific volt- 
ages— the red light at 8 volts, yellow 
at 11, green at 13, 

You can fashion your own PC 
board with the guides we provide* or 
buy your Triple-Header as a com- 
plete kit, or even assembled. Check 
the parts list for prices and avail- 
ability. 

Good luck — and po on green! I*t 
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UNIVERSAL BODYBUILDING 

DcpT-MM 
Bo* GG94 

Detroit, Michigan 48240 



Dear Universal: 

You bet I warn to build a more' 
•Powerful Body. Rush me that 
FREE Booklet? F! 

J'vame 



Address. 



City. 



. State. 



MAIL TODAY! 



BOOKLET 

Him tn Hill 
a mare 

Powerful Body 



Develop your body to its fullest potential! 

No* everyone can develop massive muscularity as shown here. 
Of course, there are some who can exceed it. But it Is impor- 
tant that you know that everyone can develop to his numimum 
potential! With bodybuilding, you can get into shape. Really 
into Shape! With the right amount of effort, you might even 
nuke the girls notice you with admiration and make a few 
guys turn [heir heads in envy. 



Besides looking better, when you get into shape. Chances are 
you are going to feel better and have much more energy. 
That's how much bodybuilding can do for you. All you 
have to do is follow our program three times a week. And 
each body hu tiding session can probably he completed in the 
time it would ukt you to drive to a commercial spa and 
hack. What's more, you can follow nur program in the 
privacy of your own home. 



Get a sexy, trim end muscular waist! 

Ask any girl what the biggest turn* off is In a guy's appear* 
ance. Chances are, she'll say FAT. However, with the 
proper combination ol body building and diet, you 
can get rid of excess fat and flab, You'li see 
miracles performed on your waistline! 



Want to do better in sports? 

It's a factl With all other factors the same, the 
stronger guy almost always out-performs the 
underdeveloped, weaker guy, This is the 
reason most coaches put their athletes on 
a strength building program. And for you, 
this is where the Universal Bodybuilding 
program comes in. Because not only Can 
it help you get into shape, iE can improve 
and increase your strength as well I 



So, why let yourself deteriorate? 

Face rt. Unless you do something about It, 
your body will eventually become out of 
shape. Participating in sports will help, but 
as you get older, it is difficult to remain as 
active as you would like Eu. However, un- 
like most other sports, bodybuilding is a 
sport that you can continue -at almost any 
age. In fact, there arc bodybuilders who 
are in Their JO'! and 4£Vs who are more 
muscular than most Olympic champions! 
With progressive bodybuilding you get 
results you can see and feel I 



Also, don't forget the psychological benefits of 
exorcise. As you gel Into the habit of exer- 
cising, you'll have an increased awareness of 
self, and being more in touch with your body!. 





Only for the healthy! 

Before embarking on this bodybuilding pro- 
gram, or any Other new physical endeavor, be 
sure to check with your physician for his okay, 
A bodybuilding course such as this special ices 
in developing the body In its maximum poten- 
tial and should only he attempted by those in 
good health. 

Like more info? 

(f you’re t7 years of age ur older we’ll be glad 
i» send you j colorful booklet. Absolutely 
free! Simply send us your name, address and 
zip code. 
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NEW BUDGET BOATING SHAPES 

fConfl'miafl tfpm gaga tS7j 

powerboat men will accept radical 
speed reductions which limit their 
cruising and fishing range, water 
skiing and the rest. The trick in to 
create a boat which will use consid- 
erably leas fuel at speeds which are 
still acceptable — say 20 to 25 mph 
for the average runabout or small 
cruiser* 

One of the most significant inno- 
vations in fast planing hulls has 
been the deep-vee design. I helped 




With enough power, a deep-vee hulled boat 
like this Silverline Nantucket 24V planes 
while keeping Its wave-cutting ability. 




Cruisers' Holiday 22 also uses a "Double 
Dead rise" vw hull and stemdriv« power for 
le$s wette-d-surface-resislanco ride. 



develop it in offshore marathon 
races in the 1960s, and recent im- 
provements have refined it to give 
an excellent combination of comfort- 
able dry ride in choppy water, good 
stability, easy handling and safe, 
smooth maneuverability. In a typi- 
cal stern drive or outboard boat, the 
vee angle (deadrise) is 18 D to 24 p at 
the transom and remains fairly con- 
stant halfway forward. 

In more recent designs, the angle 
is sharper near the keel (center) and 
flatter near the chine (outer edge). 
This provides a sharp entry for 
smoothing choppy water, but the 
flatter portion improves stability 
and low-speed planing characteris- 
tics. Used in Silver line's 24 -footer 
Nantucket and Cruisers' Holiday 22, 
we call it a i! Double Deadrifle. 1 ’ 

While the deep Vee has proven ide- 



al for fast-planing boats, when we 
slow down to save fuel, a bottom 
with lessdeadrise will plane more ef- 
ficiently. The ultimate would seem 
to be a nearly flat bottom, but this 
would be unacceptably rough riding 
in anything but fiat, calm water. As 
usual, a compromise is in order; by 
keeping th[> forward part of the bot- 
tom tpjite sharp while reducing the 
dead rise at the stern to about 12°, 
riding comfort seems to be almost as 
good as the deep vee up to about £5 
mph and considerably less power is 
req Lured. 

Such a new design is being tested 
in a 7.5-meter {25-foot) craft recently 
introduced by Albin Marine in Swe- 
den. Just as foreign auto manufac- 
turers pioneered fuel-efficient cars, 
the same may happen, with boats. 
Gasoline is approaching $3 per gal- 
lon in Scandinavia and diesel fuel is 
only one-third as expensive, a situa^ 
lion that may develop in the United 
States. Albin chose a small, light- 
weight Swedish diesel to power its 
economy design for the European 
market. The combination of hull de- 
sign and Volvo-Penta's new l£4-hp 
turbocharged Six is expected to give 
nearly 50 percent more mpg than 
comparable-size boats with gasoline 
power. 

We tested this engine when PM's 
boating editor and I made a run 
from Miami to Nassau {/btf Test: Lit- 
tle New Diesel for Little Boats, page 
84, Feb, '78). Our single-engine, 24- 
foot AMK Crest! in er used only 54 
gallons of diesel fuel for the 180-mile 
trip at an average speed of 24 mph. 

It was a cold, windy day in Sweden 
last October when we ballasted the 
prototype Albin 7.5 hull to simulate 
the weight of the finished boat with 
full load of equipment and tested it 
for the first time. The boat did over 
25 mph, but more important, it 




Props portioned In "Propeller Pockets" of 
a Phoenix 27 cruiser hull are protected, 
more level and have efficient shaft angle. 



started to plane at about 12 mph and 
ran easily in the 15-to 20-mph range 
with very iittle power The interior 
is planned by industrial designer 
Fred Hudson as a compact family 
cruiser, with berths for four in two 
separate cabins. The craft was dry 
and comfortable in rough conditions 





during the testing, and should be 
suitable as well for skiing and family 
water sports. 

Another important economy fac- 
tor is the efficiency of the propulsion 
system, os pee i ally the propeller. 
Other things being equal, there is an 
optimum size and rpm for a propel- 
ler for the best power and boat 
speed. In general, a faster boat 
should have a relatively small high- 
speed prop, although acceleration 
and load ^carrying ability also affect 
this selection. 

The inboard-outboard [I/O) came 
into its own during the 1070s for 
boats from LG to 30 feet, particularly 
in deep vee hulls for speeds of 25 
mph and up. It was a trend that 
started with the Volvo-Penta stern 
drive which 1 helped develop tn the 
early IfJfiOs, and provided power and 
weight well aft for an ideal planing 
angle. 

Efficiency at lower speeds, howev- 
er, can be improved with a larger di- 
ameter propeller than I/O units can 
accommodate, and a conventional, 
inclined-shaft inboard system, with 
suitable reduction gear at the en- 
gine, appears suitable in certain ap- 
plications. On a small boat, how r ever, 
a large propeller requires the engine 
to be placed well forward to prevent 
excessive shaft angle, but the en- 
gine then takes up too much cabin 
space. Several years ago we worked 
out our "Propeller Pocket" system, 
where the hull above the props is re- 
cessed to allow more diameter and 
normal shaft angle. It has proved 
successful on a number of produc- 
tion Wynne Marine design boats 
built by Cruisers, Phoenix, Slick- 
craft, Robalo and Albin, 

For the future 

For the com ing decade, runabouts 
and! cruisers will undoubtedly be de- 
signed to operate at slower, but ef- 
fective, planing speeds. The bottoms 
will have less deadrise and other re- 
finements to reduce power con- 
sumption, Lighter weight boats will 
evolve, but I see no affordable mira- 
cle material on the horizon. A new’ 
generation of small turbocharged 
lightweight diesels should arrive for 
boats over 22 feet. For smaller craft, 
outboards and I/Os with lightweight 
power-plants from the new, smaller 
cars, some turbocharged, should be 
successful. 

Tomorrow's boats will have to be 
not only fuel -efficient, but also prac- 
tical and functional. Today's boat- 
men are more knowledgeable and 
experienced than ever before, and 
will be looking for top quality. And 
more newcomers will find boating 
the ideal answer for "getting away 
from it alt. 1 ' W 
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Have you been priced out 
of today's housing market? 



Miles Homes could be the answer! 



If you have the ambition and 
desire to build your own 
home, than the Miles Plan 
could be for you, THE MILES 
HOME OWNERSHIP PLAN 
IS UNIQUE. Your desire and 
dedication are more impor- 
tant than ready cash — start 
now to build the home of 
your dreams... the Males 
Way. 



* 36 months to build. 

* There is a representative 
near you. Phone: (612) 
588-9700. 



M iles has nearly 30 years ex- 
perience helping over 15,000 
families to build their own 
home- Send coupon today to 
see how Miles can help you. 



* Liberal credit — Low mon- 
thly payments while 
building. 



* Foundation assistance. 

* Land may not have to be 
fully paid for 

* Pre-cut materials, blue- 
prints, step-by-step in* 
struct ions. 



cTMiles^omes 

A Division of Instlco Corooradon 




■ Send ir.c your FREE Great Homes Idea 
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PM OWNERS REPORT: CADILLAC SEVILLE tGopt'nued tm* pat# t m 



96-6 percent; Honda Prelude, 96 1 ; S$ab, 
95, 4; Volvo and VW Rabbit diesel, 92.3, 

A Texas real estate agent grumbled, 
"The Seville's engineering is excellent, 
but tor $22,000 I expect a little more qual- 
ity. The paint job is extremely poor, the 
fan-belt pulleys were misaligned, fuel 
gauge was Incorrect, end the car needed 
a lot ol minoF adjustments." 

In all, 1 5.6 percent of our owners men- 
tioned fan-belt breakage A North Caroli- 
na furniture dealer wrote, "All fan- belts 
broke at the same time as I was driving 
down the Interstate. I had the car towed to 
the nearest dealer, who happened to be a 
Chevrolet dealer. He charged me $30 
and advised me I would be reimbursed by 
my Cadillac dealer, but I was not." 

Even $o r Seville owners hold their deal- 
ers in high esteem, with 71 .8 percent rat- 
ing their service departments good to ex- 
c effeni. This figure stands considerably 
above the norm for both domestic and im- 
port agencies. Only Gldsmobile has 
topped Cadillac's figure in recent years, 
and then by a slim (four-point) margin, 

A few owners complained about the 
cruise-control switch not energizing, and 
others- noted rough transmission shifts. 
We should note that Cadillac instituted a 
recall having to do with shift linkage. 




Lot* of rear legroom ptua a totally flat floor 
make rear passengers vary comfortable. 

Owners leave no doubt about the Se- 
ville's comfort. This is a four-passenger 
car, but each passenger has plenty of 
space, including rear leg room, "I'd rank 
riding comfort as excellent," observes a 
New Vorit executive,, "with ample roomi- 
ness designed into both the front and rear 
compartment" 

Styling, as mentioned si the beginning 
of this report, became ihe No 1 persuad- 
er for most Seville owners 1 buying deci- 



sions. And the most noticeable difference 
of this car — its bustle— elands out as per- 
haps its most controversial aspect. 

It s the car of the 1980s" maintains a 
Colorado bank director, "with great styl- 
ing, It's a car with good trunk room, mostly 
because of the trunk height, I can stand 
an extra-large suitcase uprighl and then 
get the same-sized suitcase in lying 
flat: f 

As always, we asked respondents to 
list all the ways in which the manufacturer 
might improve his product. Here’s a cross 
section of suggestions. 

"I'd like to see a turbocharger offered, 
as on Ihe Mercedes, The diesel really 
needs it. Also, the owner's manual Ought 
to explain how to start the diesel if if runs 
out of fuel, "—Texas truck-stop owner 
'Why isn't the fuel tank on gas-engined 
Sevilles as large as on diesels? It's 23 
gallons for diesels; only £0 for Ihe regular 
VS."‘ — Illinois sell-employed, 

"The fuel gauge on Ihe diesel isn't too 
accurate. Cadillac should Install the sort 
of gauge that compensates tor fuel foam- 
ing." — Texas consulting engineer, 

"The automatic door locks ought to be 
changed, When the car stops, oniy the 
driver's door unlocks. This is dangerous, 
because in an accident no one can open 
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the other doers from the outside— nor 
can passengers escape before uni coking 
their doors '— California retiree. 

"Car needs mod flaps — it gets awfully 
messy in bad weather." — Ohio farmer. 

‘'There ought to be a water trap as slam 
dard equipment in the diesel fuel sys* 
tern."— Texas rancher. 

Overall, though, the Seville pleased its 
owners mightily. 

A West Virginia retiree volunteered that 



"... my previous car was a Mercedes* 
Benz . Mercedes . though , got priced out of 
my range, so I bought a car that would 
co me close to it, and now J like my Seville 
better." 

A California chiropractor said, "The 
1980 Seville is the most prestigious car 
built in the United States and the best car 
I've ever owned r 

An Oregon retiree; "I've owned 20 Cad* 
lilacs since 1916. This one's the best/' 



A Michigan computer graphics design* 
er echoes, “This is my 13th Cadillac and 
the best so far!" 

And a New York manager of interna- 
tional sales sums up by penning, "In my 
opinion, (he Seville is a better car than the 
Mercedes 30GD, talcing into account styl- 
ing, workmanship, ride, comfort, standard 
equipment, accessories, handling and 
price. Beyond that, it r s a class car that's 
also fun to driver w 
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*wsraM' ..... ... iftfl 

SET, 

POW . ftl 

CUmhMt Oplnton (trail ihU] : 

Etcmiwil . 64 5% 

Very flood 23 & 

goarTTT. , b.b 

Ft # 2.| 

Pm 00 

ComftHl spi ivtpn (Httf **rtp 

cwontni ■ SS.5% 



Vflfy pood 
Good 
Fair 
Poor 



n*rt any maetaafWwi trwWi 

No . . 

v« 

Whrt typu of irajfct*? 

Crbcw {jortrsH 

Faii-boii braahagfl 

TransrnlgwKi 

EHCMWl 

CM klrtn 

&**l*f rwppl n tail Mac lory 7 

Yd* , 

No i . , i . . 

Oaaltf wrvlew opinion 
Excrtlwt . . 

Good 

Avnrnyv . 

Fair 

Floor 



»4 

12.5 

*2 

as 



52 8% 
472 



1$.4% 

15.5 
14.7 
1 1.2 
5.0 



71.*% 
29 6 



40 3% 
3i 5 

184 

5P 

9.7 



N wl rt Me 4 4 6^1044 

Seville only 29 IK. 

Two cars 47ft 

ThrtttW-. ■ ■■ IBft 

Four w nxK* can 7J 

Mak*« Of Hht atrt rnnwd : 

CtWffOM 254 

POTliBC ... . . iJ.ft 

OtdsmoWa . 11.3 

smtk 11.3 

Ford . . . 9ft 

Agn dlutdbudOn □ ! mruri. 

1 5-29 ye-ara 2 3 % 

M-« ™r E . 37.1 

EiQ n ur , , , Tftft 

Would you buy ancrihar Swlita? 

Ya* B?.5% 

No , . r.ft 

If r*> gjnwllrw dr dl*wl7 

[)fnei 534% 

G44«OS . 49.9 



■PerewftBijt* mifilw TO HgJl 1 00% Out m touTOr-g w mstylinam ftn,i 



WEED HOPPER — ULTIMATE FUN MACHINE! 

No ItoeirVBftG required CHI 
pining «r prior: 40 Hour 
construction lim®; com- 
pinln kit &2G9S 00; 
□ames 220 lb up 1b 50 
mpH! Send SS.OO l(H iotb-pak lb: 
WEEOHOPFER OF UTAH, INC, 
pox aasa, Qgd«i t ut- wm 




,4604 
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■ M.F Pnwnr •»» 
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eCFAItf AIR 
COMPRESSORS 
9»r)i Irn In I Had In Iftit 
flalft. Ttnummli p»*d n 

pulrin-f. la Inihiilry. Firrn 
■nif Xdlwwllw, UliCftTlIrf 
Manual Twill DM, Dirac- 
tncludMl. H.ftft Port- 



ftlr-Pawtr, 



RICKA DUO-WHEEL CONVERSION 
KIT AND FIBERGLASS FENDERS 



Tha ullimala 

|fl Idtly 

CH-onKHon Tor 

your lam ily 

RICKA MFC. 
PEPT flPM-S 

<Vi|uM l n. pi M-H 1ni7? 




hi-p w.rl* lir-R adiip - 
I4<i a lan^lai ■ Ip 111 
n-oi - '. . 4 ( 
1 inn iiiKii ftiincln 
boM bn >^*lh lpl.<in 

lnr-np»n» ai-wan^n 

hia capaciiy 4 III* 



IS LIKE 

DRAFTING BOARD 
IN YOUR POCKET!’' 





Draw Paffipcl 
parallel Llnaa, 
Clftita. 

Anglos 




AvdilJible in 
m u di. 

6" $5 25 ea. 

Wrll# Far Fft££ Ifiiornutlon Brechor* 



Handy! 

flu Ifl Tsar 

pk>«( fir 

Cwry • AnywMri 
CiRTriiati 



D'ttt HVo\U 

1IH OHI4 Part IbUlWXft 
Itnla MUHtlea. CA NWI (JU) liJ-SflAT 



i WORLD WAR II 
(SOUVENIRS 





UNIQUE IMPORTS JNC DEPI PMWWl 
tot hi 4 if M'S rA^vr AM *4<VDHIA V4 




America^ fastest growing 

PROFIT WITH A HOBSY! 



growing sports « 



FINO GOLD SILVER. COINS BE LIC S AND MORt 
WITH WHITE'S LARGEST (U ANUfACTvRFR OF 
ELECTRONIC MINERAL ME T A< DETECTORS 
HNOWM WORLD WIDE. TAKE IT WITH YOU ANV ■ 
WHERE WHEN TRAVELING QRiAT OUTDOOR 

fun Covered by U.S. Petenti 





i m fr * ■ * 4 * * * * i 



For your naaraai daaiar. iim ana- i,|> 
nml Irta rAlalng rnll loH *1armt uyailAtHfl * 

KP-WiVJ !..»£ * ; 

whiles fkduwks, int . » 

lllllIM 



TILLER USERS... 

Can your machine 
do all of this? 

* Handle with just ONE M ANU . 

* EVENLV breik, turn 4 till sail. 

^ Shred ngfttlti>i> without H(i£lii1{. 

A Ltave NO WHEEEMAHKS flr FOOtPHINTS. 

the TR0V-SILT- ROTO TIUER POWER COM' 
POSTER can da all this and man! That 1 !! why 
sedans gardtrieri consider il line 
finest tiller available, See far 
yourself 1 For complete detsrls, 
Off-SEASQN SAVINGS, and FREE 
24-page booklet dip this end 
miil today toj 

TROY-BlLT’ 1 Tillers. 
102nd St. A 
Ninth Rffl., 
Trey, NT, 
12110 




■Aft Off 
Itlft tlfllf 



TflftT BiLi«. nm Tin#f'P#p(r ctrtmten 
ftnl. AM 

103 ifff SI. 4 Sift 4 vt,, Trajf, « T 131*0 

PHtl-f Hid Hi* Mialf mndartaL itorT «l TROY 
ftlLT® tail Ml** tocikftmx *rlt« “ 
smftN-nviM'U «• in rflRt far i li 

(Elm* Print Cltariy) 

Ur, 

Hi, .... 

Ut. 

AHtim ... 

eiu 



| Strta 



tip 



MAY 1900 ?7S 






GARDENERS 



SAVE eiG * . GROW YOUR OWN 
FRESH FRUITS A VEGETABLES 



AGCO TILLER WEIGHS 20 LBS* * . TILLS DEEP. , . WEEDS FAST 





sr 

\Jpr 






'•V 








H.qh l-ipr-i-rl \Prw+ 14\ 


WlTdh N.l'rcw W-,«r; 




mL 


GASOLINE POWERED. . VERY GENTLE . . . EASY 




TO USE CAN INCREASE CROP YIELDS 50% 



WfrUJhl 20 U» 

IMPROVES YOUR GARDEN 
7 IMPORTANT WAYS 

V. HKjh Bqead how tines graixusto (oughwi clays 
wHd sandy loam. Ufwque liiirng action improve 
your soil. Filhg 6 (□ a inches tteep without Strain 
Z. MaKys. weeding last easy and Jtim. weeds l to 3 
inches rfe«p in narrow nows sff 1 2 inches wide 
a. Gives you bumper craps ol lush fruits and 
vegetables 

4. G's's; vtdli t/xoASft rv>vw twcte N^e yhur garOon 
twml with fceauliful blooms. 

5 Gives you a uetoffi oitiffs will envy 
A Awaites end thmchw- your lawn 
7. Cute neat borders around gardens, walkways 
shrubs and trees 

Amazing r>ew tiller maxes gardening easy H tilts, it 
weeds* >t aerates and cute neat borders around 
walkways, gardens and shrubs 

i^arrarrreeo urnrEBiKBOiQ 1 iqbj cinss crow triFQupn 
me toughen! soils and grass covers, power MiG 
ygur so4 into mjper aerated sandy loam for healthy 
piant growth 

Weeds t to 3 inches deep, dues a 20 by 4£> ft 
section in 20 minutes or Isas Ypu set rows 1 toot 
at»rt. giving you ? rows where yw ortee had dhe 



Gemtleneffi and ease of handling -helps senior 
uitizdns to anhby gardening Made by American 
company wilh Over 56 yBffS experience iri Irw 
manufacture of lough liable gardening tools 
Gasoline ocvrered engine <$ serviced by over 1 ,000 
repair stations Liberal wajranlies. 15 day trial 
period your money beck less shpg. eng* . IT not 
fully satralred AGCO pays fr&ghl to your door 
&e*ewdnvef and wrench tor easy 20 mnyte assem- 
bly. FOB MORE INFORMATION ABOUT THIS 
AMAZING GARDENING MACHINE WRITE TO 



P-4 



i AGCO P O BOX 75 DEPT 
i SOUTHAMPTON PA 13966 
! t . I wgnri more infonnatian pleas*? strtd literature 

;io 



NAME 



STREFT 
CITY 



ZIP . 



STATE 

For rush delrvery al iiteratore call 215 347-3055 
MON - SAT 9 AM - 4 PM 



r RAY" YOURSELF S1000+ to 1 

BUILD THIS NEW 
4- WHEEL HAULER 



* ns cr it h r. Briefs a Strati oe otadric start 
•rtalne * iut»mallt lonau* »nrdri*r Irtntmlitiijra 

* 650 1 At pavtaad' trim two pMiangws * dump inn 

MniY 4Tiir * Hearing wfiB-st, last pedal euntiDli 

* larwitf ami ravana pair * mar dual hyd raulic 
dlK unkft 

Tough <Mart( Se-ries Haufers tag 500 ms. or camo plus 
yt>u and a passenger almost anywhere 16 H P 
opposed fwin Cvimdei at UH.P. Syncfito- Balanced 
8-nggs & SlraHan enpme. autona.1i£ torque oenver- 
le;s lit:; manual shitringj . ahernatpr arr! Elaclric 
start Steecnf wharf. feed pedal accelerator imt 
brake (rear dual nydraiAc disci . forward arid reverse 
Gear let you maneuver easily with speeds up to 25 
MPH. Dump bfrd 444 Y4-0Y1 T pdnds to Ortr *' 
w1*i tail gals opened Many accessories 
Build il yflurMlI and SAVE JlOttO-f . Engine mpunls 
tp welded A nainted fnme Tires mounted on nms 
You bolt pads TogeHrer and pocket assembly costs 
Only simple hhws needed Thousands irom sight to 
90 have binlt a Can KaaH Kit 
For more inloimatian call 61$.'l349-34Q0 




er write for FREE Brochure _ today 



Heiid Hiuier 

Ulrica 4 IS 

shwn urn ap^iDral 
hudhgHn ma .-mb hir- 



3- #heri mLiflr:-. 



Carl Heald, Inc. d 55£5T 

lP O Box 1148. Benton Harbor Ml 49022 A 




OVER 70 PUNS & 
PATTERNS FEATURED EACH YEAR 



Lain -s-su! el WoodroiHf s Jcmn? 15 Invfl wflh K 
lua' ptarts jnd> Daiif.'tvj ‘fori r npnev manmfl 

■>!'•■ Jfi que rttHHVH) and Cifrrieln-aKinq letlviCiiH. 



Whtibti V Db i« a novice n* t rttMan > 1011 II fivijyiMrv 
;ugr al detailed on:- tar an types ?i jiractol 

A^dweihin^ prQ|tcES H. d line fj j iy Amehcan 
SMfcfi Cenlrifpdrjrv ruimure Tun 6*^ Dol»i, 
Limps jn-i rtiLrc h mure 



3U1SCA1BE MOW 



1 YEAft IS • simL unir IT on 
z runs (iz -sium— uniy sis do 

Furegn ftilei Adds? DO flEKe makr pirneal 
inU!) funds 



GuARAhlEfD Fun afluid on j jn*na^(U :.sues 
■I net COmpHTcy bahsripd 



Send Lhecj or H t 10 

THE WOODWORKERS JCHJRHAL . Deui 515 

P 0 Bo* ’629 2S Town V:evi Ilnur f 

N?w Miltord. Cl 0§f76 I 

! ‘ i 6ilti»t-.I7.DO □ II limi M B f 

Minw i 







PAINTING 

SAVE TIME — SAVE MONEY 
You get professional results. Enamel 
kitchens, bathrooms St cabinets. Fast — 
easy — varnish paneling, cabinets & 
doors with Mini Roller Handles Latex 
paint as well. Long handle reaches 8 ft. 
ceilings. Complete instructions. Satis- 
faction guaranteed. Complete Holler & 
Frame $9.95. Extra Holler $2 50, Send 
Chech or Money Order to: Denton Co. 
Dept. PM'1, 5458 Taft, Dr. San Jose, 
California. 95124, 



Ydu could be robbed 

lust for kicks 



>'nijr rtrnr i.innb 'njimr 
a- I n j KHT I? lift' 
w in riv Of-sl wi an hr 

-- -ii:- The 'irJY -l4M| 1 IT E * 

inrno's k-nur lre>. s ho 1 ! 
inl>i Ff-fl . Ir.iclur.il -Hull hr 
f ir/i ih^ |,- t-i: rn Ailh-.i : r^i 
.|! IfJM 1-200 tHKinds ol 
orcs-EUrc AlMed SPCUr:!y 

tar cin.!y Sfl % Si 05 f 
ihippinq. 1 «y do Piljll 
Wr-le 1o' irw SBacfipt*ve 

lif^r^lurf 

the 



P.O. Sox 10 

New brltAin. PA 16901 




mac 




WASTE OIL HEATER 

For Shop. Caring. 
WarohguM. unq< Pb< 




i 



Wrt-Ip OH W-Drfh UO= Pfl« 

Ofl^on ii i noting furl 



t'iv 1w«mi noi (he luel 



compBrtigi. Hear wiih 
lyfuf OP wiilc cii I LENAlH 
Wosr* Olf Hau1gr?L ar-fl « 



n 

m M h-TihU irpteBtrnenl Model* 

75 MO ima tM.MM D-T LJ 
B M F&rcod A.r 

V * fflOVEW * 5HOKC-LESS 

WRI7€ 00W,L “ S 

LENA Iff INDUSTRIES INC. 

P O. SOX T0T7-C 
JANESVILLE. Wl 53S4S 

□ E-HFM irjQUIBI^K. .W^ lCCTMt 



CLOCK COMPONENTS 



r% 

mSFi 



Cl™-1 \|i^Fii*mii .. HqUHr-. OiMirir. Ek**r(r. 
VrBi' f : "anHnurflHT. C ;r*ii<ll.il\f-i , VrV^J.nln^- 
ln A Iri.lr [rh.rrw H E]n kr* Wnlife MWt- 
ii.iiinr,. r . ][• ., haiit*. IknFnrlrri Mr:J, Hcrrl. 
I'ufH-i dull, llrnuh, IkJii, in Suwihffr. 

ft Cl jrker-i (^■Pl^d^fdh«^llem , .. VrurN 1 . fh-H-ei 
'■f'ld II m fw IS® I'w CnUkm I'H'in^Jr-l n.. 
yififlrtflnkr 



mWTOBT EHTItPBIIII INC. M. i 
331 » WtM Bill., lurfawk, il M 



ENOS WOOD SPLITTING DRUDGERY 

New Jp* K0S1 COMPACT UttoEL With 1 1 q i ler lyp? uheds 
arid ruich cau-aler lor jirmeis, c-.irtips. dftdeers. 
id (an ram, t cy. taj ttr min,, cell's 
logs 35" i lfl“, jvjih 
SUIe Far s wheel* for 
trunk tr^ni|Kjrt. 

Ffir rfflUifi write 
EHIJJ Eiqinifrinj. Ih , bept. f Bdi 6 D f j F»tjgi, flT" 1STVB 

AMAZING ELiCTRONIC 
PRODUCTS 

I***, mrrra, hum log, clElm). riPU r p..b<il. 

m <!rrri.*"ii in'k* — iin- 

Ilinl Tp»I*_ iNuF,h»-*„* TV *„,u»Ur 

Iffly . ■P'**ll*Jng , lurv»IMl|i«. trlriMn. *K«TrlVln 3 . 




ihrnlHlj u'l 
htlilrrtl 

fievicr. 
CAHLW 



=■ El. »«, i-W i ii i.1 i «a*h 

tu him- »luI impd urine p-iitv 
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Lose 4-6 inches 
Of Bulging Fat 
BEFORE WE CASH YOUR CHECK! 

WAIST AWAY will reduce the size of your waist & 
hips, without dieting, completely at our risk! 

Just fill out the coupon below and postdate your check for 30 days from today! 
Or send us your m.o. or your Visa or M.C. account Well hold your check, m.o. 
or credit card for 30 days, bill we will send your Waist Away NOW! Try it. Use 
it. Watch inches disappear If, for any reason you are not delighted, send it back. We 
will return your check or m.o, UNCASHED! Wc'U tear up your charge! Thousands 
of happy customers make us bold enough to make this SUPER GUARANTEE! 

The original WAIST AWAY is no cheap cloth or clastic imitation. Wc know our 
quality materials and scientific design works. It has worked for years for athletes, 
taking the body's own heating effect, concentrating it on areas with bulging fat* 

Lose 4-6 Inches In the First 24 Hours! 

That's right! Waist Away can work on waist and hips that fast. This slimming action 
is due to our original design, which can be imitated but not duplicated. Our rubber- 
ized belt is soft and washable. The same quality athletes use to sweat away excess 
moisture that forms bulky fat ... quickly. Imagine seeing 
a dramatic difference the very next day! 

Don 1 ! Hold Fat In... LOSE It! 

Waist Away is not a glorified corset 
and it needs no bothersome attach- 
ments. We don’t just squeeze it in. 

Especially with our 5 minute exercise 
program, you will lose inches without 
dieting. It is working right now for 
some of the most famous athletes and 
entertainers in the world! 

Waist Away Does More! 

Our special construction creates a 
soothing massage effect which relieves 
back pain and tense muscles while 
trimming fat. Jog, do housework or 
office work wearing Waist Away. After 
you drop a few inches, Waist Away 
adjusts to allow you to lose more! 

We take the risks — you lose nothing , , . 
but that unsightly fat / So order NOW! 

Vibrant Sales P.O. Bpi 2521 
Grand Central Sta., New York, N-Y. 10017 




Vibrant Sales P.O. Bo* 2521 V 

Grand Central Sta., New York, N-Y. 10017 



L 



I Vibrant Sales Dept, wa- 450 P.O. Bn* 2571. Grand Cenlral St»- f New York, New York 10017 

| Sirs have enclosed my_ Q + check Q m.o. Namt- 



L_ 



Sirs: L nave enclosed my M check U m.o, 
□ M.C. □ Visa info which you wul hold 
UNCASHED under your no-risk 30-day guar- 
antee. fNY residcnt'i add sales tax) 

Waist Size:. (Men's) 

R ush 1 belt @ S 14.99 plus SI. 00 p&h 
(Save $2) Rush 2 belts (S' S27.99 plus 
$2.00 p&h 



AddrcssL 



Women's) City. 



JState. 



-Zip. 



Interbank # 
Acct. * 



, Expir. 





THERE’S A HUNGRY BEAST 
UNDER THE HOOD OF YOUR CAR. 



Food mg the bcasl arcing ycu' 3 Lt?r 
M-ie-O- Malic thrpttie tnai appetite 
installs Quickly ant? easily. Simple and 
gloriously street ive. improve you* 
milage at least 10% or wa ; refund 
every cam Order Miio-O-Mahc now 
and drive Lke a mileage expert! 




WlJMtTiP iNTWJBUCTOH'r Gfff.fl 
USE OUR HA NOV COUPON OR CALL TOLL 
FREE AMEfltCA 1 1 -SDO- 327-S P-&S) AND 

ask for extension mz. order nowi 




M Naiim- 

.vldress ^ — 

City ,, Slate 

.Uihif rr IvirgeQ Iv. 

, J visa n 

MILE MATIQ 

1 li i r ?i i V Mu hi^jn K< i ftonsville Indian.! > r ! 



CUT STRAIGHT 

WITH 





with 

any portable Circular' saw, ng saw ar 
router ixtands to B'ft”, rsdiicM to Si" 
For ahorl cut* and pOriSbihty Clamps 
to paneling doors and Other tong work 
Rid 4'aS sheets down jRo tenter, tnm 
1/16 OM a door Make precision 9Q r 
cuts, tao-ers. angles, dados, bevels, 
grooves Un&eatatite for scoring wall- 
POBm Guides uMlty knife Hero* how 
this slurdy aluminum tool works: 



[If Ralented connector joins and aligns 
(2.1 two til guide sections with lour $-el 
screw* 1 3 > C -clamps (4j attach guide to 
work. Tool lot lows guiding edge (5) 
Clamps and illustrated instructions Ind 
only SI 9.95 plus S? 00 shipping and 
handling U S A only Send check or M O 
l(f R A X, PRODUCTS, Duonnmeht M 44 
Box 23J2G, Mtlw Wl 53??3 MONEY 
SACK GUARANTEE Wis Res '1% tax 




Cut 6 rhick palyslyrm* pane’s, cannact Uw-rr. ns torro a 
dc nw, apply ilecl mejh and 2" eenwrsi. You ran biitid ckis 
I’M’kji fii dome, 23' d-«T«le', 1 7' h >q‘i lui appr SIMP. 
Uia- Iha i .1 jo- iL-i. rrOily -nulated. luper cntrgv ffrirg ridma 
tor cuuaqe dm (MtirunEnl home. Lei us ieM v r.--i hn.v in imji 
beak HiiitlEb: ’'BUILD VOUfl QvA -GEODESIC LHJME " 
dLscrihinq various nn rbmn Srnd 44. 00 w. 

KEY POME ENGINEERING Drpl. PM S 
P Q S(U 4£>?53. South Mr**u, F kinds 331*3 




meehtfot 

H ETHANE QAS QEkEHiTC* 1YST1M: 
Tn* impta (*--*■ jis ■ PHi*** FR*E WTO* 
ANi Q-A5 taroDOklna raai--* ^i-r-n «tn 
-J T.nj Vtfikjml :.*** *N*Sdw: ME4 
™« v product m^r, -mil mr?^ 

aitjnm: 9*vn lAvay irv Hima 
or 'aoi 1 COMPLETE PuAkS Imm rr*ry^ 
roiari opplcfra 

CTHAnOL PPiewJCTION SYSTEM. Unm ly*. 

IV «■» UH) rr *&.■% W*r 2 hj HjCCM^SiI 
al-^-^hi n ■ raciamiTicTt lu#r n vaHcitai 
Pnjflurn tTKMJOL ibr »-nn i ji i;.- trim 
LU 'ii xm vag*w>ani COMPLETE PUH r- 
eVb" nirv »Tf.n* *r s ij:m(i-i:j mKkKtKMI 
Ebiradanim irU |Wk 
rrerr n pr*:#m mrOM tf ^orrt* Itr-. 



nmm **5A 6«n nr m ec 

GLENVALE PRODUCTS 

Scn 35C 51* I P, Tc»«ito. 0r4i'ki 



Dept, p*!5 
mIdHW Ufi 




^v, BUY STAINED 

GLASS SUPPLIES 
DIRECT FROM 
MANUFACTURER 

Came Leads, Glass, Solder fir Tools! 

Everything ^nu need For th& professional 
ur beginner. Wide selEction oF tnnls and 
rnacenate With instructions all in nur 
encitma new catalog For your copy 
‘tenri S3 CIO. rsfundable wuh first order 
CORAN -5HDLE5 INDUSTRIES 
sea E rim fit rw PM fin CcKton. Mil 
161 Tl S68-J7B0 



AT LAST! 

CONTEMPORARY 
FURNITURE PLANS 



BUILD LIKE A "PRO" . . USE 
OLTt ClLYtK pihfiRV SYS, 
TE41 TO ELIMINATE THfc 
NttiD FOR NALLS Ok 
5CRIWS. ADOS A UlSTlNt- 
TiVt fOVCHI tiNSykl:^ 
mtEHCTH Ah'D STArtLITyr 
OnJrr pLut *et |2A for ihia 
d»l Lncliv* cant lift cuxJvion 
chair tor Si 2- DO and rvcrivr 
□urcstaltj* FREE I tu 

Order CATALOG only S2.00 irdundabk) 
Ge*. 200 rntluftwr rtrviKJti ehjLn,, deata, 

ihrlvjn[5. aterro cabinet*, and MUCH, MLXZH 

MORE! Eidn pUn urt iiurlydr* 4hop-t-esL*d.. nay 

to follow, itep-byilcp LnMxuclj«B with COffl- 
plnrJy drtailbd profnMunal djawlng), cuttini; 
iijti *ntd hilpFul lugfirstiion* . , (mDFR 

TCKJAV!!F 

THE DESIGNERY 

521 Wwt Kirkwood Avenue Dept, HC-3 
Bloomington, Indiana 47401 




Gov’t iVRPLU* I^NIW EQUIP'T 

BIC.iq.upi Catilaq 




50DSTIEP 

CENTRIFUGAL 
BLOWER 

TBOtF*. nj.y*e 

S 13.« “rr 

■ i nu m m k— ' .n^— , .1 

*oefajiv« i> Bu-h! dr h*j>*n ir-caHJi mm m uw 
m "p isiF-i ^ sr •.«!' wij fit i^a 
rW^luklrag ip 4p>.-H MH . 
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SURPLUS CENTER 



PM-QM 



like □ In, Nihraikt 
T-pCod* 6HB&I 



Spill* 

■EASim X FASTER- 




THE BOSS 

LOG SPLITTER! 



Okity J4 i ThFu plus S5 0 * H ror 
adaptauM* con*, ai S99 9S 
or.,.* ES ready lo allach Hjtiu&Ql 
i3 r or : iflh1 truc k ^pGC.Iy vohicl* ) H,j — 
*&rn salfls tac Free mlo— 5*i>a ti*mpGd 
st<l addre;sap QPPO Pr&du*IS, 

Rbut* 3 BOi ti. A PM PtutltGwn, Pi . 1 953Q 




NOW! 6r*rid y&ur own ™mi* | 
rnantnily an waod 
drWt lealhaf hnnp- 
c rafts! Slrnpl* to 
u»« I n i-y ISSLing 
U L ppprovae *i*e- 
! rrt flatid’c firo-ndi Tull mint Guar shl rM. 

CRAFTMAflK PRODUCTS, INC. 

F,0 B01 PM5 MarlBfla. GA 3D065 



Super 

Quick 



If You Need 

RUBBER 

AnylifTre T A If IIO 

HyorMte 5 > I AM K 5 l 

CALL St t - 800 - 547-8678 



PROPANE - CONVERSION 



nm CARS ■ TftUCK6 - 0W PROPANE 
ketum Ic- gudina airylinw wittinul mh stopping vandal 
Compteleh,’ VflDVfN trjj TESIEO- md **y *mW- HvW 
it raurait in l days tor is ttlla u 1M wHU LOCALLY AVAIL' 
ABLE pans. EASY to bu^ld — only hand icon ind timpla 
pkihitMliJ leaurtd LlSb flrdinlry Qt$ ilnvft t*ftkt— NHUBte 
qr^whfic For C0A*P\£TE plii'-CM^nas-psh 1st. Bind SID 
to Ffcmcia EwflWlnjLjMD^ Hemsw, NY Zip 13439. 

fiATI SFACTIO H BllAHMlTCEO I 



276 POPULAR MECHANICS 











Know your car inside and out. 



Know tww to fis i| , id m.»c n . . . iti srtvh:* il , . . to 

keep n runniRu fiuiti. i lie tqtpM sfrvk:i; HAN- 
UAL s i your fun will iHaw you Ihfw to «-i^i everythin}; 
If cun a minor iidpuMifleftt Id a mnpuf repuir. 

tOT Al SERVICE MANUAl S m* d-ceili of official 



JU.FA RCWL-D 62 PH V *1 Guftl Cl 4 ipft. mflu 
HLfAMMOMITrA > i ?H 
lUK AMBASSADOR hH 74 r»rt *i irmm 
UK GAFH I * HOHIFT HCII FI 71 It* n mR-lf, 

ANt *LUL i>S tt3 ft mW-i ft-* M l lA dN T l FI 
ARROW PUMOOTH 75 77 to hi -am 

DHn oqoigl fa ?h ru m 

ALO ] DU ?D 1 1 An M* irreft, -n lW, 

Aitf* «nm ? i m 

Rlfinr®! FL PI i-ivwi Um.HU, 

AUS1IN MKR AH ■' I 4MT1 44 |w»h, ft L I'M I 11 W 
AjSSih HEAlFIP ] Dfl.'fa I4H 5b AH 'V a. ''(*« 

JUlSlW MAilMA F 1 F% HdM m3 C l -ntnh 
BARRACUDA 4 CUD* At P2 1- n I VH me* . 

«wn CM** h’ ,"iJiT.>, mil, '..Dully-, a. ;iAV u-, -■-. 

Him 2WQ WCJ hA l6,™,Rnt„ n {.a Cl Is 

■ws ik n fi rnmi an nun 

■HW llflfl r«W IAk mn « Hum 6 Cl 

BOHR mTHCuRI Ni 71 mm-. * -u.m 

BHOsfO fMh-4. It .. I Si MtKijii* mm 

BUCK Ill, LiH Ikr>i -ijiqj manji --urL- (/ft ^ru- 

SuK«. 7 1 7(i iij*i m.,i ^ nc- ilJ-y TJ 

WBLlSt -S 74 «i -mm t.zp FI Itoaac 

CAHAKF A i .'H (MTI HSM'F -.Vk-,-, 

tAPftl pg PB to Mi JDM ?t4Xl ?W» mtH 

tAPW S ff PtiuillLllft rrvtWL 

CHAlLINCIR «i 71 -urr/t mi j.-t vh nek 

CttAfeCER A } 10 tel 4 1 irwn-, *Cg A K > 

CHAIKA P > 4 ItoMn n -sHn 

EMEVELkE At H -i, MiT., Hu.li LAHj tl LHbrtt 

DV1ETIE FA FHiumi j" nibW, 

ClMV*ft.H 7*4fl limhy ft ber nmsaJeT. 

GWVROLLl 1 ? ‘.-a rt 4 *f,r,i rt v txy ir,a- ,JI 
CHTtROlEl 53 iv S' - 1 r -i 1 1 '.- w, mare ■- , Tl r“4f 
56 V0l—mrt H 55 vHhi|I 
ChIsROUT tH J9 it* B*i A* i-|vi .t. C*fFt* 

CHtiT II A7 AH UMUt at A A i MH IHStfc--. 

Chi nr LU* 17 11 L1HTI-. I m-,b. . 

ChtKT SICK UPl SI HI U FIHH A GHt 
CHtNY VANS \if ;H It* H> ,-4.Vt. A CMC 
CWrAlfR 55 ft 4S in S-y.iP-1 Mfl n * r-abm 

P*»SltH 57 ;g Ih l4.t rr,j,l 

rusCKFi IQ w (,7 Kit 20 3J «tn, 

CimOCM IN -.-p-rj .1 ruKriw-nlF -nk.114 

cal DOOCF N „n*K 

CDSIL I ijj A5 «wn ii mm 
CDHET !T5 J / iO*rrl JK rtiUHtS 



A IBB 
1657 

J lb* 
FfClb-j 
R|?7 

1 65 1 
10TR 
15H.1 
(Wi5 

H7?L 

17'irt 

A?QF 

1145 

■JAM 

IFSB 



DMT 1 DCUDn i.B TA i in—-, ml - 
I'MlBlIN Flfl Iff IB iimj.4 .ti -r.Sn-. 

DR I iu-H 2HSR > I ■") mm H n^det 
W.TSLN IJH Hi j'l AH ?B iMIWhut, 
EMT$uh 2402, 2S0J. JMJ 10 FB rnw-v m ™* 
UtAFlUN 5 LO AH r j ..:vrv, aM uH, t -*^;- r 
Mr&liH S LD ;!! 51 rwri B"rtrH 
EMTUJH A LD -SR 77 HI - 
W-TStlN n» .'JF-t. :r^HI.- 
DR-riUH B15 f j 7 a Iv lb. n«m 
C-R FBLN 3 1 L f bWI ."XO 5P1 4 HR. sp»h CM ms 
DA.TUFH PHCK llHtg F t 1*14 SJS t &>0 -rrtirt-. 
MOCJ 11 J5 R wt CnrniH U™ U P*H, 

[HFPW FJ 1 1 Ijr -H l*irici3 4 IWliR 
DOOCi OHM -H 7'i cdhri m nxm 



TOTAL SERVICE MANUALS 



HMH DGI9GC HRHRCMMiJ s Fi P5 riM-ts HI mHi 
I7HH MOCF WCR 1# F « r4.IWrll*«t«m 
hum DOOW BRrt - I FT i iiv. jfl m-iirH 

hit : 1 DusrEH FD?1 ^ n -i v.-.ii 

H I By rFUHLAHf. FO*P W FO tMn i> -frtehS 
T*.’J FRLCCfH nUHtwnni*, hn c*imI 

OB F J FJJ. CQh. Il'jflJ A M 10 J.OMY1 i> A fpl -V.M 1 . 

UTHC FRLCDH l6«tl Vt 65 Fl --■.i' -- n T lH "&>*■ 

TFFg. lul ! ft u . t 77 hi .n w vm *ri, K vs 

M44 far 1|4 5 KIRI FH F« IiMiHNn ISOM 

TFMU l«« S71 F7 FT Iw Hi "4iJ*ls tv 'J 4 *M t 
HF4F fai SFS FT FT FMKri -y-Vi-, 4R Uvji.m- 
FVOj fill nt> hi P* HI T«w rrvT*! 4 tjfl" ml, 

0»9 fUP 13 r! Fj 7 f 
0FJ I HU A FDAO FF FT K* HI nilRi, 
e*F 5 f m WIO 1 an rmuh.-^J' F-4 

; L15I i^SIR 55 6-F Hi.* tbu.H I It Cuilvn 4 iiccns 
0*F2 f-DflD hB .FT Iv Lhr.i- i II: t-viu- u A * ...**» 

41*4 fMO 77 77 , =»t> 4l rr«. ■ 

045 1 IUHO WOE I1B hB FT- inKt5 .a moo*-, 

BJ04 fmVHeUAIiMttHi^s 

0453 fMO B4H164 FH 4 ! =*w4 -1 *4 wj 

il BA GHANAIM. FORD I 5 FF LbvmJi imorti 

0641 ItOlEw J«.*W.*Y TTivii™^ :n J 

OBHb H0HD4 WXDflD 7 f 71 rtw^s at 

ftt%4 hChOR OilC FF FT.mm-ivjI r tHtvtj „k CMCC 

«W6 MntHbTttwa SCOOT 6? » BM. 4 A. ■ n4>i 

■-W.5 iflFISNAFlOlM* A? ?*-.,!* %bv*n kDul ivttIM If. .« 

3207 JMjUtH XKLJO. L40 3 S-U 4H 1,1 : v. HK 7 JT 

1TO6 JWUltR 55 AT -4414,1 inlK ? 4 .14 Ifl 240 HO 

lO* i FtCtaB E E7H 61 7f --MT4 44 fit.lnlrr mitH-. 

ha : 7 JAGUAR e; rm vn fi f* cD>m * -mm 

515=1 JAGUAR RJA bB 19. ■ 4r1-.ll r^h 
66 1 T JAGUAR BJ I,} 77 77 hr AS ■ 1* OwiHr 
1 r L-T JEEP to r, i v.i 3 A |. P . Rftlor 
5?U7 JEEP A A FT bi 1 CMe-^m dvn«HKI- E Aij t ,i,rJv*i ndi 
■H(lS Hit WAuME EK 1 , - .-. *.|‘ 7 10 -7, pr K 
THM. Jl4.pl uwsr BiAi CF t O I 'Furiii lprli*1 mjnjl 
QbDT JEEP • | i CJ A CJ ? 55 FT 
BH'jA JEEP FC] AD. ] 70 ' ,.t\ hi i-sh- - lb -JjJiTt, 

RF3T JEHSEh HtRiiY - .j H WHt, -Htnll 

! 754 LiNMtOKM ' ' ■' ■ ' -™ 7 i'A l*j-t .In* MM 

I I 4T LINCOLN t V PC- -,-*v 4‘ rvwrts 

1173 LHHOLA F L FJ 1 -4j*-v ™ Mr- _i 

t*Rj HMCMCB V* FF b <JI j FQ JCCl 2 TO tu #1 Mft 

H? i I HiSnrBlCIt ■' ? F F (j,m R nmm. 

! A5C HRJOR OLC r T 71- Dtr-v g. oyjO- • 

.i.SFD S4 aJDR 4 1 3 « it JA ebM4 , -v-i! d r- L 1 1 , 1 1 V ■ -4l 1 

0371 UR71.IR »L 1 LOO F-Tl 74 |r»l*t^ - ’™i.. 

41444 NA/DA >> K|4MC«iqi mtHi, 

• IHHIi F4Rj=tlR ACS UP ="' 7A H I h.UU 4 • -j.., ,-- k: urilt, 

6513 S4I24 ADR III -2 ?H 1 r.M-p, j i -Jim 
05 rj HUD* 3 ADD J IDU A r la ...^ -«m 

| ODD HfRCEKAWNF ItOvTAn H 4 L FIDO 
07B ■ RI€(tCtDt5 MN4 1 BiJil w n| a ?*im 4 -w..i 
I Fi!, Mf RCFDt S 8tN2 4 2D 5515 .uw-vii** 

14B3 HERCBDE&BEnJ RED AB ?> "ju ,„.p, L^h- 
| F4J Nf HdFDf A AIN7 23D A3-A& in. 73D5 t U 
I F4H NERCFDfi BIN4 T5D T 5 Ay tOpav S« mm 
1RH4 NLHdEDf A HN4 ZAD AT F2 CDK". a! mm 
■liftT H4RLEDFE. SIS! 7HD AS F2 1 j*,, hi imlrii 

Da id HKIHMfhNE 7j ^ 280 4»*3W HDiUm 
B4 3T MERCEDES MN2 74 n Cddvs Hiimbwi rR*m 
I I4T WERCURI AA FtCCiVl •* .i*30«t 
1773 UfHEURF FJ FF let Jl fltt&t IK CajRf 
HUS H4T4 ra. TC Tfc T7 ]*55 
| Via Ki “Ml 1 5B 7U ti>trs <1 ntvh, 

| I DA MCA. HGA 55 L-H LAWS aFt mln -CHr" C*m 



GENIHAL iKtIHFST BOfF^S 



1 ?bs OtLlOSl FHllC MPArt nwtym brmtM 1H-. ISAM 

0.F4J CHLFOB AJTU HEPAIR FJ FT S-tR t;4 15 SRH-U IJTT 

1 7*3 CHL FOB AUTO REPAIR MSJhH GniJti CHL 31 7.93 

■ ABl trtlLfOH rRUOt REPAIR MAH 61 FI WH . 2 - Mr, -tl-, IIP 35 
■TF VI CH1LFDN IMPGfll GAR IAAIKIAL - j 71 Hr ti pep "ipiytA 
4fl31 yorOPS AUTO HEPAafi 71 71 A* *1 tl t SuT ;in 136 35 

0**5 CAR CCOhOhi Turk UMK pth^ nMh*,iNluu 17 M 

F I 25 Alims MR GDPUHTORHG. urxx 6 'ftte • R I* M 

*75A TtWrSftlOS iGAOTriM StlTtHfi rj»m Mf<jI 15 W 

LOAF MORE MiES *CR DOLLAR GUIDE Hn Id ft a 15 15 

*»7 HOW TOTWT TOO* CM 4*T «H 

50 JD fljKEK rilNIHG -ail Hurt. ibR 15 13 

TB5T CM DIAOHOSIA t HEPAM MANUAL ffrBfl >P J* GMiJU 11 « 

IF 17 -BASK AL TO REPAIR MANUAL I u-.Ji '•y t ■* [V 15-55 

L FOF BASK BdOKIWAS 6 AnalESlIsC. U.M 

IF1 I BASK CARBURET Dn 4 FUEL fflURS W 13 

LFOfa HA54. Ll-.i.Sili 5U5ri N5HH4S UHRH.LT 1*13 

0F1I BAUC EHfiWe hOlitOOWG H.13 

stub bask KNiriOH * riiCrsKA! IrtFEIH 14.11 

CiF.RO HA5C B17TD TRCAJBLf SHOOTIHG kr II L!KS 1415 

£351 BRAKE 57 Fra GUDf Ap vRki«M ¥■ Tpm £ -m=» 15- *5 

IF 5u Fl f CTPTRbC f mEi MJ MAR Ft F7 I9F J> pc«« £ Jh WM 

243B FUEL INJLCridN HUUflJiL ■=(? FR R-l '■r= I- " ■ EM I’upi 12P.50 
Ml J BCt.L£Y lVTT. * 7 B 4 Hu . hue 8 itfoitl 1S.15 

4*52 ROChrirFR jtf,. Mhu 4AIV OubtART 1615 

■S666 SOI it CiMUflf TORS Hi I t J bb-r* dMoin « M 

b 35* Su (JUtnRlTOHS line 5 ! eUj *0 4* Ip 1176 E45C 

1473 STROMBERG CD Unt ■ nr rrortl *1 A; I TF6 It 50 

0734 WEBER DCOE-L-mmK maun- M-*5 

3il I HE BfR CldMUnOftS 1^. A Hub HI jam. lb ] 171 USO 

OB77 AIFTCAAOrivL HLPWI 6411*6 rw-.l M a,= Nva-. ,K ISM 

B423 HINDU A1ITU BODY HI PAN «ff. b T HER Id* ^ I* M 

5 1 04 AUTMODY REPAIRING LftEPAJNTIIlG Ht bHl It 65 

5 166 GiASS FIBER AUTO BiDQI -.Iiniv 1 1*6*1 IS 00 

I M r I CrtAlirt WtlOHiJftCl7*teip)ii«*im- !*» 

BAIL PHACICJL. EPKMIK SWAPPING 5p* I:- ft II ■ K^l IS « 

TT«F FtDKT HMEEL lir-pn-r Wb«4 Mlv r Vsl-jVI 17.63 

0541 MQDERII DKlfL GARS itn-ibrn- 1 1 -4n >VC ISM 

7 1 ft MttL. i™ ln(n«»*l iwip IKbia In 14.65 

D6 BJ SEEN" OK3EL,'5AJt| mWl*5 .17 ftyt SpRi IBM 

BA 32 DKSEL ENGINES. hOH Tft RtPHRS -nmiadr t |ri' K tut* |5 « 
ID I F JUTOtEOBttF EFtGlHF HEB1IILJDHG lit FT 

I F 30 R.U’0 HESTHUTHM GUIDE tevl ErEF piBvn 711 DRE 631 66 



imS £U IHTFROP HESEDRADDH • j- =-v Hi tr- 

0*0* no Car malue t.uioe uhni tdnw 

AJJ3 SOLU »00a 1JII4 I. u> 4M (Jl -4*0* tr* 44 FO 

.14 Fa trPASE EMISSION COH r»0LS 7 1 =7 i.n jus 
T 5 Jl tUKU PMRFR I4RNLRL kvIv-vaac* IuPDK Fw >6 unHl 
L F4 1 CRETE. RACING fK ML s.f*i |ifrtii™n« 

142 : CHE. KHET RACING INM No* Ni 
83 75 Ollll SMALL BLOCK, id* >b >ebu*5 
J4U1 tniei SainiL BLOCK, td* ioiw 
0141 GDH BETTE B£6f»M.riCW 50L4KI BOOK 1167 Hw Hr* 
14-3J CORVETTE PARTS HOOP. 53 7?**"-, 4.1 n 

1066 GDflvAiH fNGIhtS. K*. Ip mr«i 
U14b rONO SH4A.L UK* rt» » 

141? fan V H Nt* iDTtwAd 35ld jyiMICOIFIAfiGifiBflH 

T4TH PHI TO. -in, lb ictMAi I Nr *C|Ri:*K mjpnt-F 

HI16 FQH PtWDMtUM hcp w gd a hr lukI a lw 

IT 7 7 KlttfH If rnr T5 at -.mAtf T.m- A* -41 -p Hi -L>..VV4* 
y 1 52 84k1{* PE RFQftHANCE .till ID but ■ ' r -'= 4 *«l on 
U 7 35 SUPERPtWN* i.tft- 4 diamTHmt li*i rum 
14 1 C- TURBOCHARGERS. Him m MU 8 irtui 
5 1 L 1 DESIGN 8 TUtRNG CONNEllTRl" [NClNfS 
H4 ! F RIUlI AF RCWFhAHCE nwc*n« ' iXU-fr-iji'. 

H4BL BUilDWK A RA& CAN lj. -,. t h, p in* 

H44 . NOW 10 HJHT YDUR CARHAKFLL jU«17|imR 
MU MKODETD FNC«£SIIRMML4l L 6 nrlwer l3t-J 
t 4:.1 SMALL EHtiWE H*«CI M4JHJ44 *4 I if -J^E' 15 th 
sow -mmNOwiA i™ 6 hi jamuu= miR^ 

85?5 MAEHMNC FUHOAMEIfTALl « mn T-* Udf-Aftai 
0636 HttlfRN METAL #DMUNC [Ml at ««R1 8 rr-lhc-L 
6147 E3&L1ATtHr«tAT|0H *7*1. 1* ihbe*. WHlPWl 
051? fORK LIFT TRUCK* -Mrwft Wtipl AH RfrL (Wp 4ML 
JMU HCAHY CQGPT REPAIR TWn I baumn crftrv. rT 
0135 HOPEE- SERVICE 1 REPAIR *t«-PJl4 twill 
074b H0r«t7ftf tf PAIR IHCEE 200 -4J , 73 PM*eHWv 36 
055 7 LH-4'N &AW SERVICE MANUAL hr lip 34 "-fit 
HDD 7 DEL BURNERS IftN IF- -Upl NH ut-ti 
BUDS PALMING HAGFUNES 11 4l mbpE-L S m«W| 

] ZSB H'aPbTj ihCeIihe Af PAM mi ripju -a-utii mplK 
H>7B SOLAN M AIMS 4 CDDLMG *4M ID ftl -I IrM 
1T5T TV REPAIR IttitKliiM Urvbv vltO 5 iliW 
T5HT PPGE GEJiDE NCN CARS L*hnr r^tnn hit -AA*-nr hhe. 
U3eL4 PUKE GUIDE f DRElGN ERRS Mini rft -**h i>r*b“ n*Ji 
D5B I PHKt GUtDF jErl 0 CARS M US 6 Trp [TV U l»i» i»i| 



radciy vorimlKip manujli. Each one is tirefuify fi- 

wrillcfl for live l*Y 1l« ilip-.t-yumrArlf CAr Owrtrr. CkftT 

jml caiy 10 lollow. yet complete urnd JtiiiStd enoueh 
oven for (irofciuuntil me. Vent fel ill Lite impciftitEii 
■nfarrrtiiEion plan howlied* =uf Lhp bai piciuirs, din- 
cru-mi, iTiMl ifftCifkil ions. 



SAttSMCTlO* GU 6 B*Hm 0 CH r^LlH MQHLf HACK 



S76S 
II « 
61 « 
57 tS 
57 15 

iris 
17 *5 
17 rt 
|I13 

16.65 
1615 
It If 

1615 
It If 
16.11 
JFK 
Si 46 
5 F 15 
1166 
11 JS 
17 16 

16.15 

iris 

IT 95 

16)5 

16.91 
17 95 
i. V 

11.91 
1115 
|6,*f 
19*1 
1695 

16.91 
S 1 5 95 

lf.« 
115 15 
$15*5 
il.H 
1 1 3.15 
31193 

16.95 
tv 45 
16.11 

17.95 
IF.9S 
19 *5 

19.66 
19 66 
17 96 
IF 15 

16.95 
1445 
1693 

17.95 

169-3 

16.96 

19.15 
19 45 
1195 

19.91 

11.95 

1616 
1115 
16.13 

19.15 

19.95 

1**5 



6195 
IF 95 
67 95 
ARM 
61 M 
IS 65 
67 6S 
65 9=5 
659S 
61161 
17* « 
15.-91 

65 *5 
SI. *6 
lr 95 
17 95 
SJ 95 
17.91 
17.45 
1115 

1 LA 95 
IF 59 

16*5 

17 95 
6F 95 
6* *5 
64 99 
615 9=1 
63 3 99 
6i» 
63666 
IS SO* 
1EM 
6190 
6*65 
SI 65 
6 A *3 
11*5 
1A 15 
13.15 
12.SD 
E2.SD 
12. SD 



HG4. MGlKi 1.9 ?S an ihhv & L*,« imm 

MGC -IF nl a t*. B-T- 7=,i'i,4l 

HIM. 3<r in EW»i A4 fi rw I i « M-n Ua*w 

AtONARCN 4NBCURI 73 7H« Ht - tkiP-IL 

hGNFK CNFrtarT 77 71 Utn-! - it. 4r n - <» ^IH 

KURGAN 3b 77 u*«ri N'A i.H Maeo 

HULTAnG AS F 1 -.J-H- AI h If*"!" rmrt.lL 

huSIAmC V* 4,', FI 4*m -. .= 

MUSTANG- fl IA J* ( VE 6 >B imm 

hOvA AT *U « h i VB nv.M-i 

Di-Ob CUILA1S Id FF ..vr-L H -hi 44 7 ™hh 
LH frf AH FI FA Mt^iy ft* ma-i4l -ftU*K|rf4i 
01 Of .'3 FT =-j. try VKV ININifJ nmnl r-n- <kM 
OPIL KAtNir hJ FI F-Xi'i IJOfl IFGLlrmlm 
CPEI KADFTT A F FI 1500 J0=‘= IW "dM- 

CAN I -hA FU Iu-M-MOtl-. r. |VOO Vn-L. 1 -M.P. 
OHLGT bB IJtrppivAH I TOC -«fr-. 

PE UC1QT IDA FQ- 7 7 [w -, j i -v.m 
PE UOtOE AD* AO F5 i ;bwh- 4T-- ’rtrWs 



|F JO 
HjTfe 
UTI I 
M)A 
Mrtd 
I SOI 
B.LV3 

CNF1 

■ 3 17 
F30T 
OOGJ 
DMA 

1774 
| 75? 

H?F] 

T5HT 
VR K‘ 

I AAA 

C*7f, 

? 374 
0RH3 
31*5 
OUT* 

ISH 
OOjD 

OARU 

1*50 
3 3V I 
*3 73 

:5to 
*414 
0113 
SFOH 
Oir? 

1774 
T47T 
04,45 
S 35* 

0165 
TATE 
OFSO 

8440 

loss 

BDS1 
DBAS 
OigT 

b?fi 

HUM 

□H L2 

W76 
FL2F 
TlMf 
I F15 
0976 
00*6 
OF 54 

LH34F 
B524 

LHiJ? 

1 209 
L73-E 
IC=LS 
14*) 

0 1*4 
HIM 
D56F 
DH34 
64 (M 
IJJ? 
dlaD 

BRIO 
154? 

FI 10 
95*2 
T&3T 
BFFB. 

H-'AS 

9444 
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DANDY DRAWERS 

BUILD YOUR OWN STORAGE AND SAVE!! 




MOLDED SLOTS 
TOR PARTITIONS 




ONE PIECE, 
INJECTION MOLDED. 
HIGH IMPACT. PLASTIC 

STACK 



MOLDED X 
HANDLE 

UNDER 0ENCH 



GUILT IN EASV 
SLIDER LIPS 




Design and build your own 
custom storage with the easy 
sJidiog DANDY DRAWERS. 
Just cut slots (kerfs) in your 
Standard 6", 9”, 10 Or 12" 
boards for the two drawer 
tips. Simple and fast. 



T ho u Handa In us, a nn thin 
kitchen, garage. camper, 
kld't room. Industry, etc. 

0AUM0ACH 

Engineering Co 
646 Nallonal Si 
Ml V**w, CA 94CMJ 



Plea» send (■ChBtk one Or more), @ $1200 each. Selection 



d 4 L*r«) DANDY DRAWERS 111" K 7-3/4* A 2-7/B"} 
r DANDY DRAWERS <r ~ ~M 
DANDY DRAWERS 

inky O r“"" 

□ Rnf 



□ 6 Regular DANDY DRAWERS <0" x 5-3/4" x V) 

O 10 Small DANDY DRAWERS 17-3/10* x 4-7/l6 J * VI tST 



P 13 Dink 

Color 



4-7/16 x J-itST} 
DANDY DRAWERS ($-3/16" * 3-3/1$* x Vl/* ri ) 
□ Blue □ Green □ Yellow □ Mixed 



Enclosed le $ 



for 



iolocHons 



a C»n a Ghee* D Money Order. NO C.O.D.'t PLEASE. 
Nam* — 

Address 

Clrv 



Slate 



Zip 



All mil l Huppad pnpUd In COTWlMUi USA CaT'brnU rmdanla add OH* utof r«* 



KEEP MAGAZINES. CATALOGS. MANUALS. JOURNALS 

NEAT and ORGANIZED in HOME, OFFICE, WORKSHOP! 



EN D CLUTTER I FIND IT FAST . . , THE 
FIRST TIME WITH HANDY. HUSKY. 
HEAVY DUTY F1BERBQARD 



Ehmmalf? the mass of loose rnagazinos. 
newspapers, catalogs, etc. at home, in the 
office, In garage or workshop. Find what you 
went when you warn n by using these handy 
shelt or desk top Filers Ends personal paper 
pollution problems once and lor all! Adhesive 
ID labels included. 




ALL POPULAR 
SIZES AVAILABLE 

From digest size io 
newspaper sue' 
Popular lennf in<j 
magaitne sue <,&' K 
11 l a".3 i n box wrdlhl 
—8 (or 312 95. 25 lor 
S2BS7' postpaid 
Sturdy heavy-duty 
iiberbo.ird wjII last 
fq-t ye nr l. i Charge rl p 
Mrui coupon below 



PmtaMkmol Alda Co., Suite 221 

3665 Commercial AM.. Northbroo*. IL 60062 

Nih lint) pottped htHxDwd GtH ws siw.ii i w* ji checMd Mm* 
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ALMOmST MHj LTD. Dept. PM-50 NHrlnrt P*. 1(337^ 



HOW TO FIND GOLD 

ZERO IN ON 

U.S. GOLD AND SILVER DEPOSITS 



350 page book lists over 25,000 
active and inactive mining 
operations and explorations, 
giving their exact locations. 

Send $65.00 check or money order 

to: 

CAPITOL MONITOR, INC. 

910 17th Street, N. W., #1117, 
Dept. PM, Wn*h„ D.C. 20006 

Ulm 44 iMi lt hr Aak ' iiw v 



maws 

y I CLEANING 

Chemicals & Equipment 




CLEAN * Brick ♦ Stone 
* Aluminum Siding 
Instantly, Safely. Low Coat 

Sptay-un, hnsfl-olf rmUhod 
^p*lO Vi\ Faclory training provided 
1 tof \\\ Send Tor FREE booklet. 

'j,' 1 , com pinto detail a. 



Wrli* «f cair {216) !«4nr 

National Surf meu CMN Cwp. 

4D5f CommmrLD PAf*;w*V 

il<unrlJLu«L_p-b_4il,- : B_ _ 
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RE-LITE 

? bjN HMyr* flupIrcjslMft irnj ctiArni 
md McrMUM eNi IhahhsuqHUQtt 
doutaH mwiiU, sMitfri K It m- 
cAiOfip on M -OuaV *Km*n 
|4*tihi cnnltnl 1i*H.iit Button. 
■i'tiM'Hj viM<\pcrjQfis ¥tour*nrnuy 
Mvindt wU| (mv ter INra tut .n hran 
Ihinfirt^nlhi !1S vol| to ir L39 9b 
I'H^lcmnj ijt LpUn IJnjd lid iFtckjrtirm 

UL VfHOvviJ IrAnslurnwr 144 B6 
[>»M» ind iraWtan miMrhM 

Yardlighting Systems, trie. 

1039 Charles 

SI. Paul, MN 55104 




FOR WOODEN TOYS, GAMES, PLAGUES, PUZZLES 

CATALOG :HHtlNQEQWllHflH!5tt)HDE Hr 

Q£StGN GROUP m • / -£«:.¥ TO XMailUf mm TS 

P:U BOY 514, DEFT. F, Mlllff Piece, N.Y. 11764 



2&0 POPULAR MECHANICS 







CLASSIFIED ADVERTISEMENTS 

Rata; |4.30 par ward payable in advance each insertion. Minimum insertion ton words. Bold face capitalized wards — $1.00 par 
word additional (First word set in Bold Face at no extra charge, Zip Code Free.) The next available issue to place an advertise- 
ment In America's No. i Classified Section is JULY. The closing is MAY 5th. 

Send remittance payable and order lo Popular Mecharics r ATT.; Hildegard E. Kappal, Class. Adv,, Mgr., 224 West 57th Street, New 
Vorh, New York 10019, Please Indicale Heading under which ad is to appear. As a consumer service and in cooperation with our 
mail-order advertisers who use pest office box addresses for their convenience in handling your order. Popular Mechanics maintains 
□ registe rot such mail-order advertisers containing their complete names and street addres&es. 

To avoid delay in the publication of your ad, please send descriptive materials with your request. 



A U TOM O BILE 5 



BA SOL I Nt MILEAGE INCREASED dramatically 

easily 1 ! Details FREE!! TtcRnerttoi, Bo* 1219 IB, 
Norfolk, YA £31(02. 



¥*/Y4 Conversion Costs HS.go InitrucdonF. S5-D0, 
MIC, B024 Rancho Fanlta, Santee, California 12071 

~ Aire, mm-THEtT (IT, M It YflirHH ! Thirty- 
Mm tits any -car, Miiney Sack Guarantor. $9.95 — 
Sif-frJ Co,, p.fl, Boy 4665,, Philadelphia, PA I9L27 

RECOMOmOH TOUR UR Inter or For Increand R* 
sale n (filar and Improved Ap p a.i rar te Happrl Re- 
veals Money Saving Tips, Easy lo Follow HwtrutUons. 
Send H 00 Timet Aula Products. Oent. CT, L 3 7 3 
Circle Hill fid. SL, North Cjnton, Din: 447ZD 

GOVERNMENT Tested Device Improves MPG, Orta in. 
HRS Inc.. P.Or B« 607. New Brililm, Conn. 06Ubl 

ELECTRIC- hybrid Car Catalog. Wholesale Fmt's- 
Equtpment-Plans. 12,00. Ideal, Box L237-E.G. 
M'!I:-i:,i.pi-. Florida 32935 

run cAh'T afford to 8UY A CAR Without The 

TRDUiLESHDDtER'S GUIDE. Sem-:l stamped Envelope 
fah VtrHi*. 14 S. Fair QaRl, P*Wfan*. C*. 91 IDS 
"CAR LAVER" Complete Meta by Ring and Valve 
Replatiee Job- GUARANTEED. Better Compression! in- 
crease Cls Mileage! Slop Oil O liming! -Only 56.00- 
free Details. Consumer Power, Box Ml) North, 
Baldwin, NY 11 Sib 

PROPANE Connentltxi — Can ~ Tracks, leliim to 
liiflline anytime white driving, Wses regular refill, 
able Ifaller tanks. No engine modifications. COM- 
PLETELY PROVEN — TESTED — THIS SmEM 
WORKS' Uses inpkornsivc LOCALIT available Paris. 
Engineered far amateur MtfeJiaafai, BOiltf fO-r around 
JDCi.OD in- two day] with ordinary lurid tools. Satis- 
Nn 1 1 lid ABSOLUTELY GUARANTEED or .m-rrdati’ 
refund! For complete plans RUSHED First Class, send 
StD.W. Fleming Engineering - PM-a. Rtfl, Rem sen, 
New York 13135 



E KYRA ORDINARY Cis Saving Tip*, Agio Engineer 
lolls IIdw. 30% Improved Mileage Guaranteed. Money 
Refunded. Send $4.00. Ruff. 3U'J Lady Lane, Michigan 
cny, Indiana -1631k! 

MDTALDV Ring -Valve Repining JoD— $6.00. Monpy. 
lick Guarantee! Free Brochure! Arrow Products, Bor 
37411, Broken Arrow, OK 74012, 

MPE INCRCASCO 3D% + If Ufa gimmicks — no 
gadgets. Frofa&E;ianal mfels revealed. Free details 
— PC tec i # G65>, fro-i 5M. LaGranpeviUe. N.Y. 
12440 

LEC1HIEHH — Convert VWs, Fiats to electric SO 
mph plans 125.00. Into. $1,00. Robert Bucy. Box 
7B794, Dallas, Tit- 75228, 

AUTOMOBILES Oil Dipstick Cleaner. Attaches In- 
stantly under any automobile hood. Insert Dirnlick 
in Cylinder lo clean. $3.95 or Two $0.70. Patton 
EfltNprlHS, B« 3317. Early, Texas 76801 

PROPANE/ GASOLINE DUAL -FUELED AUTOMOBILE! Cpm- 
plele Flairs, likslrucllofli, and Parts Sources !c con- 
verting your car. (10.00. ROA, Bo* B73, Concord, ME 
2BD25 

HAVE FUN. PenttliUHd License Plate Frames, 
Send Long SA5F For Brochure. Noadhug, ftni 41493. 
Dallas. Tens 75261 

fW-Ttflow cut your angina . Guaranteed longer 
engine Me, better APPG New unproved fa rmula Smcl 
$9.95 to- Gnlaeer, P 0. Bm 641. Bloomington, 
Indiana 4740? 

magnetic SICKS for Your cat 04 Truck , Sunshine 
Crelts, P.D. Box 9632, Yakima, Washington 989DD 

HIDDEN WARRANTIES on AutamotHIei Revealed by 
Ex Service Mgr., (5,00. P.0. Boa 447, Ma-dijon, H.c, 
27025 

WATER INJECT! ON SYSTEM flurn weler, -alcohol With 
vnvpllne, improves mileage -wtornurtte, FREE 6K6- 
tHU-RE Plans $5.00 or Complete System, reservoir, 
filtlrus, lublna. hardwire, instrucEicinsviMustralions 
$19.95 Postpaid MONET BACK CHAR A NTH! Wltnro 
Dynamic i. E)oi 3 7172. inn-.inK, Ml 409OJ 

CONVERT V/« ENGINE! T9 Y/4 Possible saving 
L'0%. for $30.00. Simple proven IhsEriKlions. by 
Aulo Ifntmrlor, 30 years exp. Send $1000 for 
complete instructions. Aulo Caavec5rn,n, P D. fliu 15J, 
Madison, 41 J575B 

HQW To Gel FREE Molcr Oil For your Gar. Camp-lele 
■working ImtructbHi. $5 00. — BehneH. Nt. 1, Dept. 
P. DliTflfvillt, Georgia 30693 

mOPRNE Gasoline Run on Bolh, Plans. Mtltdtlt 
Llil $9.00. Mdlula, BOI 3511, Lintana, Florida 33462 



GASOLINE $H0RTA$E$T Keep running with Propane. 
Nip a switch while driving, engine runs on Propane. 
Two slmfl-K Propane system* to choose from. Build 
either lor around $50, Complete Pians-SIO, Fully 
Guaranteed, Also included- professional Propane Can- 
version Information Gac Engineering, Bpy ?E5M . Owls 

Head, M ilne 04R54 

' HO GASOLINE AVAILABLE rt! Prepare yrttrsell. Build 
e wpadgis-goite rater like Hie cute wmcti kept ye- 
ti icles running dvriv th* - NO GASOLINE - period ol 
‘ft 1 ft 2 old inveretiuns, Pe-discoverod in the 
archives of Europe. Pee wings inrf details $5.95 to: 
GEN-CA5, Box 671, Chatsworlh, CellFurnia 9131L. 

ALCIffOL FlftL ET1LL BUILT FROM SALVAGE PARTS. 

Plans $3.95. Gasnhoi. 6m 8155. Motile. Alatumi 
3*808. 

REPAIR Rust ratily. Permanently on Cars and 
Trucks, instructions $3. 90. Central. P.EI. 3506, 
Cariitinffale. Illinois 62901 

SAVE Mgney — Auto CoMisian Repairs Book — 
54.95. &tarco: 1817 Wart Tuuhy Ave., Park Riflge, 
! Hindis 60UEB 

STOP WASTING GAR! I'll tell ypu how. MDNET BACK 
GUARANI II. Wiy Wail uni II gis is $? 00 a gallon 
Send 33.DQ lo, BAD Enterprises, P.O, 6m 16751. 
Jickienvlllt, Florida 33216 

mOM MILE AUTOMOBILE !!! Maintenance, gas 
savings tip* Booklet $2.00 rrelundsblo). Automotive, 
tkii MG4. Verp Reach, PL 32960 

FREE Pit lor your car UH . . , lull mt| , , - 
report 11.00, Vieira, 179 North fear I, Brockton, 
Mass. 02401 

HOW ID SELL TOUR CAR LIRE A DEALER1 Oetsilinp;, 
Classilre-d Advertising, Pricing $3.75. CDJ Associates, 
6ta 1041, Norristown. Pa, i«H4 _ 

■'HOW To BUY A USED CAR LIKE A PROFFESS1 URAL”. 
Ituy lor "Buak Value", Delect. ''He.Sel Odomifters"'. 
" Infer Imni rat Prnbleirv. ,r . "Collision and Ro-Parnted 
Cars", Plus Much. Much MotA!! 80 page Manual shows 
How. Guaranteed lo Help Tou Avoid buying A 
"Itmorr. Send S6 9P !n LIGHT PUBLICATION^, 
P.D. Bd* 665-P. Vfaxllivld, Mast. 01 DSD. 

SECRETS- OF THE ZDO MPC CAflIURETORI Palenl 
Drawings and hnsInitttohS $10 25— Money Back Guar- 
antee tuadrunner Publicalions. Raymondvillfl, TeHl 
MM 

HOW to buy new or used -car. 30 Yebrs TcptrikKt, 
$4.95 Aulomarl Publ-i shers. Box 21541, Chettanpuga, 
In. 37AJ1 

AUTOMOTIVE Instructor Tests Fuel Saving tiemes; 
Many WorHilets' But Ihis, Carburetor REALLY IN- 
CREASES ECONOMY 25%1 I nfarmaltob $3,00, Send 
Year, Make, Engine, PsrDurelur, Autpsertse, An LOG. 
BruoktbiMtafe, New York 14817 

STOP CAR THIEVES: Simply Anli-HiPli Kit — ffend- 
ers Per incucable. Installs Easily with Basic Hand 
Tools Send: $7.95 TO: 45N INC, bay 4B63, 

PbllAdelphpB. PA. 19127 

BEAT Pi sinn CHI Prices. Recycle motor all. How 
Tij Report $2.00. D.B.3. Enterprise^ Cfapt. 36, *t« 
9&6, St. Ge-urgi, Utah 84770 

SPEEDOMETER Wrung? Correct HI OafailS S3.M 
M. Murphy, Hpjc 454, Wellers, Oklahoma 735 72 

INCREASE PERFORMANCE — Install ifettTO Hill- 
nr under Carbureter. Improve Gas Vaporiutlari, 
$49.50 Complete UniE, C 0 0. or MO. EtS Systems. 
P 0 60* 1273, On Omni*, Marylatid 2ID&I, GEve r 
Veir, Modal, Harrtli, DID, 

CA5QHCL FOR ALL! HontHhaH n*. Cuidc, plus Al- 
cohol Manual. Special, $2.00. Alchugas, 51 W 

Talibltl, Philadelphia, Pa. 19120. 

EAS GADGETS — DO THEY WQRR UR NOT? Whlrh 
Ones Do As Advertised. Which- Ones are RIP-OFF*. 
Receive your Copy CASAYEH5 Nrvr5LETTER - “ R.M. 
<or* You Buy Ohtf Plot Product Evaluation* Oh 
Those That Work. Send $2.00 To: Tuel expanders, 
PC. Box ] J7LLPM, Irvine. California 92715 

TREE OIL Valuable Report $2.00. HE CO, P.0. Buk 
325. ZOlivfiople, Pennsylvania 16063 

ALCOHOL Fuel, ligally, I ittk pensive ly, made on 
Ailchen stpvrf lr-r.1i uni Idris $,1.00, Mallwiy, Iter 
24949005, Nrihvlllv. Tn, 37202 



AMAlING Savings for you In Gas and Car Wear, 
IrrlernatiOrta, Authnrity ftirvials SpcibIs rvrri NuvicO 
can -do! 3 ci Dev Modeybach Guars rtret $2 fleectm 
House, 3336 Cn-wley Way, Center 4. Ban Dlegp, CA, 
92117. 

ETHAN0I Car Fuel, Complete SOLAR STILL Plans, 
$4 95. Recipe, $3.00. Sunfuel, P.0. Box 41 j, Pt 
Neches. Terns 776 $1 



HUNDREDS QF CFFEDTIVE MILEAGE PRODUCTS In 

infoTmsHmi-pjickcd I960 Mileage Shop fTM) Calaleu, 
Prepare now far Summer Vacabon Fuer Crunch. $2 9$. 
THE MILEAGE SHOP, INC., FOB 41B5-PM, Hayward, 

California 04540. 

DIGITAL INSTRUMENTS!! AutD/Home. free Catalog 
#10. CP Safas, 326 Alder, Everett. W203 
PAY LESS TOR VO UP NEW CAR - Lea-rn the dealer's 
tricks - Discover the dealer's Cort-Qrdor yc-ur car 
via mail and save Hundreds or dollars! - Send $3 to: 
Consumer Buying Service, 1737 Union Strepl, San 

Franc iscD, CA 94123 

SAVE Money On Auto Parts!! Hew Booklet Provides 
Tips On Where. What, ttow To Buy For Grralevt 
Savings. Only J7.9B Puslpard, Monerback Guarantee. 
WHH. 84 1 liberty. CUffan. PA 1,6? 1 4. 

ft ii N CAR, TRUCK, TRACTOR OH WOOD! Illustrat'd 
Report $5.00, Sweatt, Box 591, Tirusvltle, FL 37783 

SVtHDM For InlcrYnation on added prutretion 
agamst a license plated vehicle irom being stolen. 
Send 1 ti.DD check nr Money Order to: Edward 
Reynolds, &1Q3 N. 1916 Drive, Phoenix, JkZ 85079 

ELECTRIC Gas Combination. 100 MFC, $6.00. 
Homecralt, 2350 W47P. Denver. CO 8021 1. 

WATER Infection Saves Up To 50 9h. Documented 
Evidence. Complete Story, Plans 17 50 OAvik Dotu- 
merits, 53S5A Smokehouse, Colorado Springs, 
Colorado 80917 



TESTIfl And PRDVfN! GREATER MILEAGE Thr Hew 
FUEL CAFAnUEN, Send 1J9.95 to: Dar-Tra. Inc . box 
1I?D, LJ M834. CnlilnlniA 92D4t, 3 Week Del.very. 

ETHANOL FUEL tor tout Automobile! HAVE OPfC 
INDEPENDENCE NOW! E-CdnWTIlUl . PwlRH, C«TS- 
plele "howto" inrormatiop -MaiHifacturi ng, Mixing, 
Testing. Perm ill. $R 95. Ameikan, P.O Box G7E7M, 
Birrrtrngfiam, AL 35210 

IHCREDIRLE MPG Increase!! New! Easy! Unbe- 
lievable? Irir Detain! UAI B at 4973A5, Boise. 

Idaho 83704 

ALCOHOL FUEL LEGALLY, Run Car or Furnace tor 
3D£ Gallon. New Plm$, IntlriKlItms, Formulas $3. DO. 
Genus Publishing, Ekii HflP. Pays, in. LI I ah 8465 1 

BUY CD06 USED CAR. Mechanic leba bow, Book 
13.96- Hdji'i Cpis. 47 HadCliffe Rtf,, B-uftato, HY 
14214 

RE HUII D AIITQ DATTLHY, Tfuriell In » Minutes 
tor pcnnios, Cuaranteed, Send $2. 4511 W 6416 St.. 
Tulsa, OK, 74I3T7 

ALCOHOL Detail ed Informal Ion. Jnslruetlens, Dr 
S till plans, Recipes, Brewing, vehicle Conversion 
Burning Both Alcobnl Or Gasoline. Pesslbfa practical 
Home MeLbDtfS. $5 .DO. JLLCQ, Box 1603. Plain;, 
Pfmnsifaa nio IB 70S 

BUTANE-PRDFANE SURPHTS! LOW HUMS” Con 

vert your Engine . . , Keep Qasullne 5-tandbv!! 
Cumpfafa Plans for Harttwfa. $4.95. GUARANTEED! 
LPG Automotive. Boa 1045-ME, Newport Bctch^ 
Cnlrtoinia 92503 



ELECTRIC VEHICLES 



GUI RE TO ELECTRIC AUTO CONVERSION. CpnvfHe- 
hensive 64 page Coriversion Manual, Includes Proven 
Diagrams, Farts Procurement, Contacts, and mure! 
leidrrt wilh inlarmafinn ■■ $14-95. bi Fin matron TREE. 
Dill Williams, 1A5, em 154*. Coperl Inp, CJL 95014. 

ELECTRIC Moped Uses Car Pirls!! Plans 18 W, 
Cords-PM, 2420 Nortbeest First Terrace, Pompano, 
TL 33064. 

ELICT1IC Car Conversion-; Simple, la-.j Ti> fellow 
Slrp By-Step Inslruclians. 5 Years ftesa-afeb and 3 
Working Cars. — $77.00. — Manual Cuverage In- 
f^rmatipft $2.M Ellers, P.O. Son 276l h Sa6la Clara, 
CA B5051 

BUILD 3-WHitl Elfctrtc Seoeter 2 Passenger, 
Diagrams, Sohenmlfas in Deljil, $3-00, H.E. Hall. 
R. 1, Bus 195, Gosport, IN 47433 



AUTO SUPPLIES A EQUIPMENT 



MQnRQE SHOCKS I nr Did Gars 1*49 A Up. Also 
nl6er Auto Parts tor Did Cars. Osborne Auto Parti 
ltd., 167 Osborne St , Winnipeg, Canada R3L 1Z2, 
Phnne: 5O4-45J-J910. 



C0HVA1R Parts - dent Catetoc $3.25. CIjiVs 
CQRyllR Parts, fee, Shelburne, MA. 01370 



[Cenlinaed at ant Mi) 



MAY 1900 281 



AUTO SUPPLIES £ EQUIPMENT 

[Continued Itwn preceding pm) 



SAVE MONEV Willi Fantastic Pry Cleaner. Sili^t-nn 
Treated Mon Pallshes and Protects Car finish. $4.4S. 
Audi-M-Amt. 3H9 WlflU ft , CWU tm, C* _P?«6 
FARTS; Army Jtrp End truck pids. Parts A 

Equipment Co.. P.fl. Box 751, Lexington, Kentucky 

40501 



ALTElKRTORrferttrfltor D«bui M mg ftuok. JJotaili- 
Hiidr-iund Engim-erlni, 7505 Barkenllne, Lis Vegas, 
fteveda Mills 



Dp IT YffUfLSELf Cujlom DetigliGd Vwiri HarfleM« 
for your Modified tar, Complete co-nr Code and 
instruction*. Giant Inventory pi EFtctrlMl Pals 
Catalog, (1.00 Wire Works. 11£3 Kirk Road. Dept. 
M, Bnothwyn, FA 190B1_ 

SPACESAVER Tin? inflaior Far all fHlM tt.lfl HCD, 
Automotive Holdings, Inc, 3 Is We si 34 street, 
Hialeah , flwMl «?!&■ fWS) MML71, 

M0TAIQT M.W.'PDSlpiitf. L.D. Reardon Comiuny', 
Box 9667. ChaTtanonia, TN 37412 

AMERICA'S #1 PkiirrLtd ' Cie 5*»f, Like ¥aVTn j' 
every Fifth lark Full Tree. Adds Clean J'owe r, Fg?rn 
Acceleration, Deduces Carton Fine and Wear, 119.95 
Alpha Research. Bor 345, Rodtu, CA 54572 

INDUSTRIAL DLGREA&EA Waler Soin:il* Removes 
Dirt. Crease and Oil From Tools. Parts. Machinery 
and Engines (riser Cone Enl rater* 1 Qt. Tie Ids 5 
eais. Flip Prflpl , Hoh-TmUC. Send (G.pg. Migrth 
American Industries, P 0. Box (Gl, Port Jeffcrwfl , 
New VorA 117?? 



autd Fuel lit per Ballon. Eat) to f.hiph in- 
Si ructions lie. 30-Day Moneyback Guarantee. Barbu. 
Route £. Hitchcock, South Dakota 57348 

“aiito ' FMTS, JQE9EH PRICES CAm«7 $imd 
Stamp. Hemmerlefn Co., F.&. Box BS, Harwell, MD 
03045 



AUTOMOTIVE BREAKTHMMICH! Yarlflow WATER IN- 
JECTION Eliminates Fin#;, Carbon til peeling. Increases 
Mileaea, Performance. Engin* Life, iftupr mind II 

S I 19 55., Free Brochure. Boa 550P. Slanwocd. WA 

925? 

TOUR CAR WILL RV N OH WOOD. M.ne does. Com. 
plete instructions, plans, phetocraphs, (12 .5D. R1R, 
BPK i 5R-, Hlllsbpne. N,U. JHW4? 

HAHOrrOFS For Alfa. 'Austin Henly, 'dilsim, Flit r 
Jaguar. Jensen Mealy MgTl, MLR Midget Spitfire 
SOfltf. Sunbeam. TB3, TR4, TR6, TR250— 
DTMAFLASTICS, P.O. Box 49D7. fl Monte, California 
91734 



PERSONALIZE TOUR CAR With your own mm Eg late 
— (4.95. PS Fnter crises. EMpL. PM4, Baa IB, Round 
lake. Illinois 60073 



CREAM OF FLY IMG? (End for Money Savina, In- 
formative Report H How Tq Chthniu: A Fliofil In- 
st meter". Mam (1.00 In: ''livstrucllon", Box 262, Par 
HarDor, ME M6D9 

INFULTQFLAHE! Inflatable Rubber Arrpiart*. Conv 
riiin Story (4.95. E5&C0, Akron Airport. Akron, Cnio 
44 



SPACE £ ASTRONAUTS 



ANTI GRAVITY Propulsion Device. Free Brochure! 
RDA, B m in». Concord. NC 28026 



HOVERCRAFT 



AERO-CAR fine ring Hove rr rail built easily with 
ordinary luols. Lawn mown engine pnwar. Carries 
one man plus. Hoveri, fliec forward, bfckward, Side- 
ways over lorn?/ spew, water. Camplete csnstruzlion 
plans SfHf brochure. (8.95, Aero- Projects, Box 
51 14PM, Clinton, New Jersey 131(09. 

HOVERCRAFT "flans Air Sizes. Cataluf Vi-OB- 
Universal Hevercraft, Bor JfBl. Cbtdtpre. HIK»H 
61242 

MVEACtifT Plans, CvnpoiHPti — Fm liHor- 

m^tipn — VAN, 471A2 N«, Ahmm, QPilo 4431B 



CB -RADIO, TV £ HAM 
EQUIPMENT 



FREE SATELLITE TELEVISION Jri your Hume. 5«nd 

5 3.00 for InformatHin tc: Downlink Syslems, P.O. flaw 
392, Mo ntgomery, Alaba ma 351Q9 _ 

FOLICl Sunnars. Crystals, Antennas, CDs, Radar 
Detectors. WPR. BOT 1BH4, Dww, CO KHL9 

FACE Educational [iKbonlti (Hilu, EdklKItt 
Workshop, Orgartment W5B. Hewlfflf. New York 
11557. 

Blur SCREEN TV, PnojKiJon lyitsm All Inc Hides 
Imt. plant, insliu.rEigns Slfi.&fr. C^prgrlvxd, A DP 
Enterprises, Box AW-1, Bnsbaoa. OA 94KF5 

Save HONEY on M«*hf Ct and wr redid reowT^ 
Cor reel Many problems yOursffJP. instnjctiorifli book- 
let 12 Cd postpaid. MldwesL Sound Service, 1 051 BA 
Grandviem fhoad. Kiosai City, MD, 04137 

GOVERNMENT Surplus, receivers, transmitters, 
snooperscopes, peris, Calaloc Z5fi. Meshna, Nahanrt, 
Mt«. cmda 



UNUSUAL CD ITEMS! a auks, Repairs. MfMliRcatioiH. 
ringa-tkoostlng »ce¥$orles, Urteloc (1,00. CB City, 
Sox 1B3BM. Woodland Hills, CA 91365 

~ Ait RADIO + TV Tubes, free Cetalot, CbWHlI, 

421 3-12 UAmerStty. ian Diego, California 92105. 

iHCRUiE ram ca hjlnge "— legallti Free infvr- 
malicn. *' sniff ER”, Hex 130-BS, Paradise, CiUf. 
959G9 



RECREATIONAL VEHICLES, 
PARTS & ACCESSORIES 



CAMPERIZE Your Van. Complete Plans, Northern 
Idm, fij. 2, Burnt Lake, Brlti Eh Columbia, 
Canada YOU 1EQ 



MOTORCYCLES, BICYCLES, 
M0TORSCOOTERS & SUPPLIES 



MOTORCYCLES fit pessaries GGKART6. £n£ine;. 
WHEELS, sealer — Catalog U DO. Lorefitc, Danville, 
minors 61(32 



PLANS So-Karl (2.59, Mint Bike (2,00, TbreH 
Whealer (3.90. Snap Bex (3.D0, Mini Vehicle, Dept, 
C2, Chat?, NV. 12921 

NDHOAS, (25 00. st.hwm.nn. (21.00. Cateldg 96C 
i Ref undahl a i . Surufus, 443. Send, 0/e son 97701 

BUILO A RACING GO-CART, '"ind^r^C^j^Tt" PljrtS 
(5.DD, JWH. Ind., P,0. Box £031, Southfield, 
MiChijan iBD37 

COMPLETE BeoKlet — FMW-T4 Rat Mi Pd aAd ftettoF* 
any Bicyde. Only (£.75. Writei Bihe-fiway, Box 
14755, A mlin, THft_J*J61 

ELECTRtfT Your Bike. Triyil 25 MiFft — 1QL Rt- 
chargeable. Free Brochure, SucetIot, 0ax 79 5, Cher- 
FT Mill, New Jersey DBC03 

BEAUTIFUL MDF'ED-R PEE fn till* b you at HG 
SAVINGS. Latt year we couldn't get cnoush. EJ. 
Sales, Box PM 3984. Centerline, Mstb. 46315 



HANG GLIDING — AVIATION 



CUSTOM Wood propellers For Homc-buttl Air- 
craft, AirbdalS, Decoration. Lsppei, 5 Khtd>v 4 Aw*., 
tbrpnto, OnlSrio, Canada MBA 2b£ 

ONE-MAN JET HELICGFTER —Easy, inexpensive to 
build! Detailed a Ians. Grammes— J7 OD HELICOPTER 
f LPLHlMIHTER'S HANDBOOK -(4,00. Bdlh— (|0 00. 
Hellcralt, Box 3053, Redondo Beach, Cahlornu 
B9277 

POWERED CLIUEH5 by WORLD'S LARGEST MAntl 
FAGTllREft. over 9«7 DoUveriei World-wide! Proven, 
E ton u "men l Fly In* fun; no ilcEfisc Required Hew!M 
rrally rl w rn -FuiTly floroOvnamie Cofllrols] ravothurc 
Retec Engifteefirt^ MP5. Bps 124, Dgncanviira, 
TA 75LLE 

DESIGN /Siri Id Airplanei Mane Gliders, Simplified 
publications. Brochure £OC. Mcoey Aircnft, 1 /H 2 Q s 
fliueroe, Lea An^Het, CA 90061 

2B2 POPULAR MECHANICS 



ELECTRONICS 



woofers. Tweeters, And mere! Ftbnieus seieetien! 
Jnuic^s list. SI .00! neater. Box 4951. Montgem«iY, 
AL 36103 

HI-FIDEUTY SMikefi CMEAPf'puiLP Him TMB- 
S£LF! (AVIS TO%ir Write; P^erimnnl Fntamrlies, 
PC. BOX 413, Union. 5.C. 29379 

UR STEREOS, Speakers, Scanners, mare! Lowest 
Prices' America s Nptlesl cafahitue, FREE! Alabama 
Audio. P,0._8 dcx_ 67I2M, lirmltMbMrt, AI 3S2ID. 

PBIHTLU CIRCUIT BOARDS Iron sketch an 
work. Kit project;. UAROCINTHS tnc.. Dept. PM ftm 

2Bl,_Weitlind. ttlcblgan 4aiJH_ 

ELECTRONICS TOUR HQBEY 1 MAKE IT TdUft CA- 
REER f Get Unique Boflklet |‘h^t will Obtn the Oefr. 
(dud (3.95 Id: Ftlee, Bex 460A, Mess-ape^ua, N,T. 

liras 



STEREO* CASSETTE 
TARES, ETC. ... 



FN£C Catalog — Electronks Kits — Amplihers — Fre- 
amplifiers— ftynhedelic SErdftH— SCA Adiptqri— ■ 

Uoibf Organs — Dl£i(a! inslryment* — Guitar Ampinier. 
FREE SulivL-tinlium, SWTPC, ttwc PM32D40. San 
Antoni a, TttM WI4. 

SCOTLAND CALLING! Free Colour Brochure Dr 
Scotland! Belt Music. Wrilt To. r, Exppr| CtMse", 
62 Broughtun Street, Cdinburgli, (col land. EH S 3SA 

LEMITttT, EUblloai Drama el Christ on Cassettes 
1-8. mi Cobk"; Record ling, R2-B1&9. Secl'jn. Alabama 
35771 

OLDIES - 45 ItPM One. r a i Hits Catalog (l.AD. 
CAS Record Salei, Bur ]97A WampsvlJfe, Hr 0103 



MOTION PICTURES £ 
SOUND EQUIPMENT 



SUPER R. ffimm A Bmm Full Le.-prr Features and 
Digest Fi I rws in Cg.pr nnd Rlack/While, RQKU Merits, 
Jafk NichoiMm. Sherlftck H-Jimel, Bflearl, Selan^k, 
Hundred; pr litres. FREE IIFtfstrited Catalog. NILES, 
Boi_ 1576PM, Sooth Bend, Indiana 46634. 

I (MM Films, Videotapes Bargains Urban ski. 8H2 
S. Kenneth, Chicago. Illinois 60652 



CAMPERS £ TRAILER 
KITS— PLANS 



R-Y KITS — PLUS — FfiTTERH( Camptrs — 
Traplers — FHUi Wheels — Yans — Covers — 
Fquipmimt tJlalog (l.M. GJen-L R^V'e, 9162PM 
Molorhomes, Simple construction. Save! BY Kits/ 
RdEKfaflS, BdllfSnwer. CA 9Q7D6 



VANS! HDW TO Convert Vad to Camper! EAST TO 
UNDERSTAND Manual! — Coaranleed — SAVE HUH- 
□«!□( — Free Dele lie — ACT HDW! Sunrise Pre», 
BPk £933, Tulsa. Oklahoma 741Q3 



BOATS, OUTBOARDS. TRAILERS 
& KITS 



DDATKIT5 — PLANS — PAT URNS — f RAM EPACS 

— fl IEA CLASS ■ — World's largest Catalogues — 3QG 

— "Doe-oif" designs — avM' — plywood — 
fiberglass — steel — POWIRlDATt — Inboard — 
outboard — lets cruisers — uortfisherS — hydro- 
planes — runabouts — 5JULBCwT( — Daysailere ■ — 
TrattBTsaiFfirs — Hultihiillj — motorsstlflrs — 
(KrACK-C ANDES — l^rgc stlnttmt WOT.j — tanvis 

— fiberglass) BOATBUILDING — materials — hard- 
ware — Fastenings — rlW'hg — sails — plywood — 
FIBERGLASS — polytltef Cpoxin — Prrtrht — 
blbln — mats — C-Fltt — special saction boat- 
building with wood epoxy saturation system — 
caCaipeiies (2,00 (Bop* "qne-UN BP4tDuiWlni ,J 16. »J 
CLARKCH AFT. 16-P Aqua lade, ToPiwandi, NY E4L50 

AltlUT — Uses Bbp Engine. Very Simple Con- 
Striidion. inrormiTibn (l .00, PUfil Slfi.DO. .Rocky 
Mountain Alrboals, Box 513, Kurgan. Ul B465G 

READ'S uiuuat — A Sturdy, ill metsl, dual 
purpose sewing machine, saws up to 75 M's. of 
sfllUrloidi as well as Feather, canvas, dqubleknltf, 
and modern lightweight Fabric*. Make or repair sails, 
boat covers, sail covers or dodgers. Hand. lldV or 
1.2V opei Alien. CQDK MJtRIHE PRUDUCTS, P.O. Bor 
I 133. (tamford, CT D69B4. 12037 357-04*3 
■BAT njllfS — FUME KITS — PATTERN! — 
F*uge l4Q-pjge calePugE Powe-moals — Seflbuts — 

□vIJHardl — jets — Rpwftoals — HduSbboaH — 
Nunabouls — Dories — Wdrhboats — Racing Boats 

— In jrlywCHld — Cord Molded — Wobd/Epiwy — 
Fiberglass ^ r to 49 r . Lowest wit. Nines! qutiity 
For 27 years. Easy, proven methods include 
inalnrcliotti rspetialty tor smaleurs. Hu rotting! 
"BOATBUILDING SUPPLIES" — Fastenings — Fiber- 
glass — Resins — Glues — EqnJpment — (port — 
Bopks — Boat Trailer Plari*. Send JI.W for catalog 
plus free "Boatbuilding 5uopl,es' r brochure Hl ln- 
heard Mjnne Hardware" ' catalog also (2.00. Cicn-L 

Marine, 9152 Roiecrani, Pipi. mp. sermower, ca 

SD7M 



FBTF ?J Pi 61 UTiL&C OF TRAILER Parti Running 
Gc$fs lor R (pairing or Building all Types of TrAiEbrS. 
Request Catalog 3D, Hqisclaw 0r*i, Inc., P.O. BOX 
4126, Evansville, Indiana 4771,1 

PLANS j£S0), Patterns. (Its. Catalogs: Powerboat 
V? run , saiibn-n, (1.00 Merinecratt, Box 161 V, 
Brightbu. Mas*. 02135 

E1IMHE 1979 Bargains". . . all size* , „ , teat* 
McCuElodh parts ... (1. handling . . . Electra 

Marine. 61fl Merrick Rond. iyner«fc. He* VdK 
11563 

03 AT KITS - 2£ treilerable models - PDWCfl' and 
SAIL - 16'-3a j . Molded fiberglass hulls Mid decks 
come factory B*sembl$d - ygm ins(aFF laclory sup- 
plied interior. Save halF lactpry. built cost. No expe- 
rience required. FREE catalog Liuer, Depl, BC-SP. 
3B3G West Highway 13. Burnsville. Minnesota 55337 
— <6E2J S»-3l5O0 



(AIL Tout Canoe | Q«faited Plana (?.QD. Sadi, 2515 
Locust Avn. W„ T»coms, WashFngton 9S46& 



CAMPING EQUIPMENT 
& TENTS 



FREE Catalog. Everything lor camping. Campmor, 
BOV 4Q7II, BOflOLa. HAW J tflty 07W3 

MAKE A ONE- ROLE TEPEE, EnyTd^ollow Irw 
si ructions — includes 5 Sttes — deeps 4/7. 
Money Bath CudranttEil — K.M Ch«k/M0, 
tnRlem^n-'i Tepee^FM-5, 3616 Mt. Pleasaat Road, 
Kelso, WA. 9S6?f. 

CAHPER6., TRAVELERS, 4 versatile Items lor 1.ho 
price of JF Emergency 5lren Flaanileht, Swiss Type 
Army hmle. IMummated Packet Map Magnifier. TREE 
"EverylhiriR torsi" cpmbitialion j^r ripen n, screw- 
driver wrench, tongs, sheFlfish cracker (19.95 
shipping charge (2.70 Inslde/Duf, 1234 Arabella 
St.. New Orleans, Lfi 70115. 



ATHLETIC £ BODY 
BUILDING COURSES 



BE TALLER! QetSMs 35C. Tlll-Up C10LD0I, BOX 
32397, Louisville, Kentucky 40232 

POWERFUL Muscles Fast!' Guaranteed! FBIE infor- 
mation. American Powerhouse, Box 667, Minneapolis, 
Minnesota 55440 

PHYSICAL fitness Newsletter. Dept. 40. P.O. 195, 
Western Sdringp. Illinois eosss. Jnlroductnry copy 

SCIENTIFIC! Remove Training Guesswork, Free rn- 
tormation. -Calm icon. Bur 0504?, Milwaukee, 

Wisconsin 5J235 

fREf Muscle Building Lesson, it Work!’ Send 50d 
Marling Ousts. BOtiyscULPtOHE, Box 125. Hocks wav. 
NJ □?«» 

DEFENSE , Learn FHnnk Hil? , , , Illustrated 

Oc terse Against the Four Most Common Attacks 
fiend (3 To: Larry Harris, F.Q- Host 20597-PM, 6acra- 
meelo, CA 95^4 

PARENTS: 10 Ways td Prepare Your Sun Dr Daueb- 
t*r Iflf High Schwjl AHileliCt. Send (?.00 S(H M- 
drCIted Envelope tor Sports Inlorthition Northwetl, 
15012 B2itd : Aye. PW. Gi£ ifirbor, Washington 98335 




SPORTING GOODS 
& EQUIPMENT 



COMPLETE KNIFE Kltl — Hunting tolding,. Kitchen. 
No power tools njedmf. (end 25f for intoifttal Ion. 
KITLO-3, Bor g&l, Carmichael, CA nfiOE 

BOOHLHAHIU -TlNCHSHBLE RETURN! trailing 
sport. I REE call log., JO de-suns, books 

BapmerangMan. 306 Part, Mum-ge. LA 71701 

ytuato waicD Bind*,' weterprwi w wide,T<*ch' 
Boyar, Brown. 51,85. hir'i Pl. r 8oK 7565, PhWfliN. 
Arij B5068 



&R8EBALL; Central led Pitching, Photo's, Design 
Example*. Literalure, (3.UD. Box 24 5^ Ontario, CaliJ. 
*1761 

icuia CatiFui SJ{, Air Brands' fantastic DJs- 
to«nH. Scuh*S*ltJ, 7510 Men rick, BelFmere, Mew 

^ikitno 

FftEE Cu*tom Meet Knife [ftlehtel fiDOa. Details 
Send 59t. Bcrryvine Op,, 79&51., Hmlwt, 
Texas 77079 

_ WS-LITE Deflective' Adjustable “aTnT" - Day anil 
N B fit Safely. Waning, togging Hlhing r BHing. etc. 
Renjndniik - (end (4.95 to, Rich Enterprises, Box 
773, laga n. K 3. 67646 

UtililT Lowest Discount Prion, All log brands. 
Orders shipped *4me day received, Money-biok (uar* 
entee. World's Largest Supplier, free Catalog, 
Anderson Archery Corporation. Grunt Ledge, 
Michigan 4 *837 



FISHING, TACKLE, LURES 



FlIHlNO MOLDS, Aluminum And Iron. Catalog 
11.™ HAWKIHS. P.B. Bex 9606, Atouhdria, VA. 

am _ 

EHRCAWRY as Advertised on Television. Guaranteed 
to Recover Fishing Lures Tram lochs, Stumps, Weeds. 
Tor Information send Jl.flO relandabla wllh first 
Order. Triangle Slash, Box J55. Well Chester, QH 
45069 



REELS, Lum imperted High Qualities Ma NJtrbers, 
Write; MIS company, SUM H. Crawl pi d. Skokie, III, 
69976 



HUNTING, GUNS, DECOYS 



LEARN GUNS Ml THIWfi P I IT 01$ KITH IN( j Fhrrr Or eat 
Boohs, Home Ounsmfftiing Digest Hobby Cun sml Lbl n r , 
■Pitlol Gunsmith ing FrSo Ca!*tog- Edw» rfls. Dipl 
MG, 2407 Alte Court, Midland, Michigan 43640 



DOGS & KENNELS 



COLLARS, Leashes, Harnesses, 10 Plates. Write 
lor Catalot- The Db£ bfflUr Works, Maysvllle, 
Georgia 3QS5B 

TRAIN Tear Retriever. Easy. 6tep-Oy=&tep In- 
smietiflvii, u,J0. Executive Training, PC Box 
80396. Baton Rem Re, LA. 70608 



BATTERIES, GENERATORS 



tllthlltr 1 ID VlC M Cycle Generators. Cal a or 
51. qq, (Refundable). floi 3904, Ui Yaga*, m» 

MA£N£ f 0 H TPflODYMAAHC BENEUTOH! Converts 

Burning Gas d-lreclly to Electricity. No Moving Paris! 
Simple, Easy |g Follow Plens/iri (traction*. Only 

(IDjWE BPAh Bn 173, Concord , ME 2 «ft5 

WATHlCAI REPLACE fllDLIHE — WiUrui Cen- 
dritor Butwan 1 30 Titrt Pipnrienta Help Build 
your Truck Tractor Inexpensively. tornrmjtibn (1.00, 
Instructions (29.00, Friendly. H8I Carrmunn, 
Cleveland. QftiP 44111 " 

DC GENERATORS, high efficiency, ail voltages. 
SOQDW tor windmill*, etc, (199. - I rtler national 
EflHgtf Systems. 119 E. Lucy, Florida City, FL 



ENGINES, MOTORS, MAGNETS 



ENGINES ill copied 10 16 HP Tor Mower*. Tiller*, 
Rider*, ffnlidy. Tremendous discounts, Iriustrallon, 
price*. (7.IK1 Jta+undabl*. Ashland Small Engines, 
A*hiHid 4 M0 65D1Q 

REWIRE dill Alternator for I ID AC. Plans lur (3.M 
Sweatl. Dor 591, TltutVUlR Florid* 37700 



Eneinei Roper Hew lshp t we (trtit Gas Sen 
Air Cooled. Five Pounds (75 Ftcb. George Warwick. 
3914 Scion A*e.„ New Yorh J04E6 



REPAIR ELECTRIC MOTORS! 6ENEMT9R11 ALTER-, 
HRTtiRs! Details! Modeqpip, Bor 7i». Kansas City, 
Missouri 94113 



TOOLS FOR SALE 



AIR TDOLS — Free Wholesale Catalog. Hoosier 
01 sLti billing. 3009 Sample. South Bend, Ind. 46btfl 



AIR IMPACT WRENCH, W Drive. J39.95 F'osliiald, 
Affiliated Truli. P.D, Bax 595. Piscjliway, fl| DM54 

nEWlt PATENTED, vented an can sp*irt. Spaed* 
Oil from quart cads. (3.09 Poitoaid. SRJ 
Hinurictarlnc. Sm 984, Tucelpa. Calif. 97399 

HAHPTODLS, Cueranteed. 40 Piece hcifl Sit (10 
Plui (J.95 Shipping, More Bargains, Free fri ceil it . 
La cn corn, 91 Dumb? r(on, Vlncirituwn, HJ. OEOBE 



AHT-OISTAHCf LEVEL, Accurate"! (19.95 ... De- 
tails. Cor. 1377 Seville - MTPM6. Bountiful, Ut 
840 ID 

GIANT1 40 Piece - C 4 mh ination - iucket - Hatchet 
Set W A W S.A.E. A MMriC Sires. Only (11 50 
delivered GuaranEeedr Warehouse Tooimarf, Sox 
6«a X Lot Angela:, California 90064. 

THREO-CHaSER Rochet Tool Removes Burrs from 
!A' r , W' Sawed Pieces Threaded (tod and BoHf 
for Electricians, Plumbers, Handymen. (5.35 [in- 
ciu-tfes shipping i, Literatuit Availahlt. J/B Supply, 
6840 Dafcleit, banta Hosa, Calif 95405 



MACHINERY, TOOLS 
& SUPPLIES 



BUILD HEAVT DUTY FOHEB HACKSAW From ferap 
Materials, Lul: b" Stoch, Drtoiled InitriKlions (b. 
Mosley Electric Co.. 444 Mam it., Dyer, 
len, lessee 383SQ 

EH Iftim* COMPORENTS HydnuHc Piimpi, 
Cyliodor*, valves etc. Top Brands, Drscounl prices — 
vrea catalog. Horth-tm Hydraulict, 1769 VHdmarh, 
lagan, FAItm. !!!_» 

MlLLIHG CulterL lathe mllliRg aUachmenlj, Cata- 
log (L 00. (toller. Has 73, CeOit Rapidi, Iowa 52*06 

MftCHIKU - IJrtimat - Misimal - Sheri me Lathes, 
Mills. Catalog (l.od. Shop Sup plies Sl.OQ. Campbell 
14Z4 Barclay. SprltlfifiUlf, Ohio 45505 

BANDSAW BLADES. Carbide Tipped Saws, Any iUe r 
Fiee literature. KHlk Saw, 654] Tidewater Orirt. 
Norfolk, Virginia gatt 

1SDQ CATALDCS li$U0 and dtKfibed. soirrcea for 
overithing imagEnanle. (3.00. Masterlag, Has 679, 

ralJTJK. DBlitorma 949M 

BANDSAW BLADES, Apy Sin. FP*a PrittlFct. 
Paiker, B92lHy49. Satrora. Cal. 9537D. 

NEW! CIARSFTTES tor molt Old S new Atlas an<s 
Craftsman 5-Inch lathes mount do lathe quadrant to 
give you convenience of a quick change devhce. Fur 
mors information. Writer AtUs Press Go., Dept- ICG. 
jfllfl N, Pilcher. Kalanuzoo. Ml 49QD7. 

4' METAL CBRFU utbe S72.55. Tail, 1594S 
Proctor, Industry. CS 9,1746 

COMPLETE LINE OF blgh qoallty, low-priced CUT- 
TING, TOOLS. rIDi DING FUTURES. PlIECEilQH IhSTFtJ 
MINTS, METit DUTTIHG UTHCS. DRILL PfiESjES, 
MILLING MACHINES. SANDSAW8 AND MUtH. MUCH, 
MORE. Most Hem* delivered mo. Send (3, for 137 
□ago I960 catalog, refundable with First order. 
IU6ACD TOOLS, INC.. P.o. BDI 343. Sterling Heigbt*. 
Mibh. 482 78 

WOODWORK INS, CARPENTER, CRT WALL tools up ta 
5D9h savings 198G ealJlo^e (l.Gfl. S.i, rmfujtMfi. 
P,9. 6 V 7SW7. D-PM560, Dalle:, T K 75229 

CONVERT 3 PRASE HOTOtt Tn (Ingle Phase! 3DD% 
Power cm 50% Jmce. Easy Instructions ltd lilus- 
t rat lob:. Send (6.5D Id: Taryoi- Pr^s PMM. 2477 
W. ZEth St,, Erie, PA 165QS 

SMALL FOifhDRT Furnaces. Supplies. Free lite^ 
ture. Pyramid Products. 3738 (uirth 7th Avenue, 
NmtRbi, Man* 15041 

PtKll (AW K.ps Uvnr ten ree!. Crosscut. Miisr 
All Sheet Maleiials. Build Tor under (150 DO. Cam- 
P4ot. Huggtd, -Portabto. Plan: (15.00. Lel-R-Rip, 6ux 
14124 . Austin, fegas 7B7BJ 

LUMBEN7H PAIR'S' And ypur tliln aw nlut lum- 
ber mH Cabins from Logs elgnt where They lie— lull 
dstails write. Hidden Tools. 4719 Route 120, 
McHenry, m Inert &GQ50 



BLACKSMITH & FOUNDRY 
SUPPLIES 



TDBfiES: gat. cal — hsifllhers — tuhgs — invito 
— anvil benches — ah blachsmilh suppllaa, Catalog (] 
fretondeJ first order), M*nk*| flUcfcsmiih Shop, 
7536 CibnonstHirg, Caniiansburg, Mi 49317. 

iUMOMitH. PU*Gt (rum — Build your twt 
toieo. Plans (5.00. R.M. Tones, PMl, Bex 77, 
Walkortorr, Vlrgrnla 2(177 



WELDING, SOLDERING. PLATING 

Bit Profit* Build. nut Prepane Outdoor Conkers. 
Qulcury, wsily. Prints, photos infornutlon (4.00. 
Neds, Route 4, Bex a 50. Denham Sprlnci, LA 7D7Z8 



ENERGY SAVING 



REDUCE AIBC0NDIT1DHIHC CD STS: 75% pdtaiille 
with hybrid lyslem PATENTED Delairs (2.00: Howe 
Engihegiiitg, Rt. 1, Dm 13, Pintlii, Te xas 750 73 

ldb utirrci Wo Hammer*, (craw*, cytiRdm. ejT 

tailed Drawing*. (3.0D SASE. Tin*co, P.Cr. Box 295 r 
OfHilli, Ohio 44667 ' 

131 Win To Con»rv* Entriy Afouhd hnr House 
Bond (3.00 To; RSK Enterprises, P.D. Dux 233. 
Dearborn Heights, Michigan 451Z7 

”i _ N|AT My Eirtirt 3200 Squa^t^Ml H0u*4 With 
One CoovebtiOiiiJ Fkaiplace and a Llttto Plumbing. 
For Details and Drawing* — JB.DD. Writer 
"flreuliH'\ RB #2. Tretnonr. Illinois fe 1 568 

iE TOUR OWN CHIMNEY (WEEP, floirt wr-tten By 
Expert b. (6.75 Includes Postages and Catalog. 
F^epiace Villa, Dtel. PMt, P.D. Box 'M. 
(htnandoah. I A 51601 

heat nRcvciing avdemt, raduca neat lot*, beau 
and coal* exe-allent with fraumibl*. Instruct; unji 
bbOEIdl (4.75. 459 Crimson. Idaho Fibs. Idaho 83405 



C001 Home, Cabin, without Electricity, IIP-RDIL 
Ecreen lei* breeies (lew tbreugb OangE. Itorch , 
Bieeieway, into Naute, Zip up, move ear. ite|( dciwn, 
bar losacii. Animals. Free Literature, if abbs 
Cotnpwy, PRa wiI vni ley, v>. BW 

COMBINATION (DEAR NEAT NOT 'WATER HEATER 
AND FURNACE. Reducing Oil Ccnsumirnon. Save op la 
95%. U$e Wood or Coal. Blueprint (9.95- w,il F - 
Micnaud, ] 552 West Street. Southi ngTon, Coon. 064B9 

MARE Tour Home Comfortable, Energy Efficient 
Tpursall. OanstrucClan Expert Explains (3.0D. Albet. 
Box I4D474. Nashvrile, Tennessee 37214 

CENTRAL HEAT FROM WOOOt Wood-burmnE boilers 
heal whott house, yield Hal water! De1ail*i Tektgn 
COrporalian, Box 999, COnwoy. MA 01341 

BUILD WOotflhirnlng Cecil ral Healing System, De- 
tails. I ME, Bor AOOfVthford, PA. 15090 

SAVE (Las! (2.5D. Layman's Tuna-Up Guide. Bax 
782, ban Luis DhlSPO. c*. B34D6 

(AVE ENERGY DOLLAR*! Cumprehamivt bmMwl fit. 
t - □ d . • c as nomeuwner to energy cimiscipus landsctpe 
design, Writltn by staff of prolesslsnal landsoKpe 
company. Save buhdred* of dollars op healing and 
Hir condrtipnlnf costs. Only (3.95. Moneyback guar- 
antee, Ken fracihe'* Nursery, Dept. Al, 1784 Pen held 
Road. Penfiald, Haw York 14526. 

uvE (((in eherbt and repair bills \ Get Fin 
Answera on bow to Rtpair *i*^ Servita your Reltiger- 
ator, Freeier, Air Condlthwier, Washer and Dryer. 
Send Make and Model with (9.95 Payable To : 
Service Technician, Dopl. 2, P.D, 00* 2IS41, 

Greensboro, NC 2 74ZD 

tBT Tout wane c«HHRmti«H n\ ts 
Mane? Dick 16. UD Eoohogy Heloor-R. P U. Box 305, 
Arlington. VA 222 Id 

EHERBT (it lugs Catalog ?'■£ Practical home prod- 
ucts easily installeU. Energy Huose, Z25 Linden, 
Wllmelte, III, GQ091 

“TELEPHONIC SILB SAVER! San* Energy WTiiH 
Increasing Bulb Llr* ; (2.5D each. Guaranteed 
or Send for Details. Brennan Gifts, Debt. 2IZA, 
AvHMl, ILL 07091 

BV WITS TQ SAVE ENERCT" AND M9HET. BPSltlet 
Contain* Everything y^u hrrrl to Know. SnnrS (1.50 
Id: J,C. Enterprises, Box MS. Johnson City, Now 
York 13799 

HOME BUILT WOOD FURNACE 190% Ecmbsittflai, 
Your Craftsmanship plus this Ingenious design gives 
Lifetime I nDxu ensile Heat, Detail* (1 refundable, 
cannon valley Mlg.. Cashton, Wl 54GI9 



SOLAR & ALTERNATE ENERGY 



BUI to FOR (fftOFIT! Savoniiis Windmill From Junk- 
yard parts. Plan (5>. George, Debt- 394, Box ]|49, 
Los Alamo*, NM 87544 

HJILWALL'S SOLAR NEAllHl CATALOG! 

FULL Line Of Sotor Heating Com parents. Including 
Sui^LiteDU C : ajir.fi and Tubes. Order HI Milerul* 
from one Source. Send (2.00 (or Catalog. Solar 
Components, Dept. M, P.0, &ji 237. Manchestar, 
New Hampshire D31Q5 

AMAZING Forced flic Wood Healer. Simpiempr:; \gut 
Furnace or uSo Atond Write.; Rot 3, Beck.tpn, IH. 
61072 

E-7 solar' oouectm? toexpensive *Ator neating 
type, anyone can build from scrap parts. Complete 
olans/thsory (3.00. RTS. Inc.. P.D. Box 245, 
NtWtMFl' Oregon 97133. 

W90 DfilRHINR RAD l*L STEAM TtMBFHE Gene r tie* 
of Electricity! Easy ten struct ion! Cum pact t 
Cpinprefa Plans; (6 95. Clanvjle, Bax 353£ (tatlan 
D, Tarorta. OntAria MSP IN 

SDLU PLAN* and Ptotos W^fn bt PraFesslenal 
Installers for the Homeowner. (5 Installers' flota*, 
P.D. Bax 498-M5, P^rlimouth, made Island 02871 

SOLAR PANELS. Diagrams and Specs, uF Inexpensive 
and most Efficient Solar Heat and Het Wafer uml* 
(9.6D — THEY WORK! Solar Research, P.D. Bos 933, 
Port Richey, Florid* J3 568 



WDflD Heat 8*1 rty — Chimoery Cleaning Equrp- 
ment Specially Fans A Therthomelsr* Publltatiuns, 
;Z Page Catelog (LOD. Cblmner Cara Products, P.0. 
But 249F, Lodlciv, Vermont 05149 

HEW — Solar Energy for any age Home, 299 
Pages! (6.95. Docks, Box 521, West Sand Lake. New 
York 12J96 

ERAlfBPA Built en Automatic Forced At Solar 
Healer lor under HDD, 80 can TQU! Complete puns 
(4 09. Bonnes*. 315 No. F9u rtoenlh, Quincy, Illinois 
623D1 



CDLDRAC9 OIL SHALE (ample. (6.95. Fascinating 
Brochure IncJuderd. Ora*, Box 8?A Bannetl, CoIotmH) 
801Q2, 

EHERBT INTEGRATION — BOOR OR AtoONOl, 
ant. Electricity i (alar Bystem* far Homtaite 
Frier Ry Production. (2, AlEnBy, Rl. 2, Box 43, San 
Mar cp*. Texas 78666 

HOW |n Mike InexpenUn Solar Swimming Pool 
Healing Skit wit, Send 13. 00 to: Ryne Hsak, ZBS5 
South ReAud, RIIfs, Michigan' 19129 



(Con lino Id On Had Rigei 
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SQLAJi A ALTERNATE ENERGY 

CCaWthirttf tnm jrertir* plttl 



WIND ELECTRIC GENERATORS + SOLAR CEILS In 

Stock. M it banal Cumpjfi^ CuarvrttHl Lowest Cosi, 
Lalest T«finokifT From IS Volt DC Is SOOQ Wilts 
AC, OtUrri Wanlsd'. Exclusive Territory,. Send $3.08 
Jar LornpiEin Distributor Price CilHoe, C/C ; Gregory 
KlflUllen, P.0, Bra 999111. Sun Vat Hi, Celllwnia 

si isa 

IMElPEHSlVf um HOUSE PI WMiterli Is Llsl — 

1 28.0ft. Drawing/ InicrmntiHi $1. TrOop, US w.F, 14 

ve,, fort u imraam, W, 13301 

SOLAR WINDOW FILM, Apply Ip Homes Auto's, 
HV'i. for literature, Send S2.MJ tn: Solar film, Boa 

3071. Euanluillt, IH 477M 

SOLAR ENERGY OpporluFiLtlti Report— 13.00, Satir- 
ise Don Cparajitwd. vviinam Bract, 8325-P4 tocino, 
Hoithndft, ft lHs mi iug 
WOHDL - Obtain Federal Parm.it lor 2,6(Ki Gallons 
Annual Alcohol Production. |3.SS, Includes all lorms. 
Eatrif Coneapfs. 11/S Carlin Id Aue , Weil Orifice, 

hi Atom 

directory or alcohol piiohjgersi Li*tingi 

Needed — First Printing Octobnr 'SO Producer* 
$10 Vfjr, Noii-Produteri $70- Tear, Information 
S2.EH). AY CO-OP, 421 ftinMrp. Ob K*ib, nueois, 

eons m 

SOLAR Pool Cover Plin*; Simple CoASlfuctiiHi. 
Super rflicieot, Guaranteed! 13 DU Ramazik, DnL C, 
8 pk 8743, Wyoming, NkhigHl 49SJ9 

WIND FLtCTNIC SYSTEMS. Most adVBIKHl, ChI 
effective. Residential, commoitlal, Dealerships. Ir 
lormation 17, Ifitnrnalbonal Energy Sfittftit, U9 
f, Lirty St., FtP/ISi City, FL 33034 



HOME HEATING, FUEL SAVERS 



FORCED AIK Wood Burner Bui Id UNDER $189. 
TESTED, lakes 5- LOGS; HEATS 3 STORIES. Plant 
S3 .95. Claw Chimney Standing on the Ground. 
Plana $2.91, Hath $5. Dean ftobgrtHn. fleu 6R6, 
Pine llfind, mn. 55963 

FH£ FuH. convert ytrtir wwdllUrt in OH feHT 
to burn waste ermine oil. Simple plan, send $6. 
Mftjr,, P C Boa 570, Put Meado w a. B.fc, Can ute. 

HYDRAULIC Iumkos — "MemeliU. 100% Efficient. 
Plans end Detail* $ j 00. ParamorE, Bm i. So. Bekul, 
Ml. 81010 _ 

HOW to Build Fnrctd Mr Central Healing Srilin 
u Si n l; Woodslpwe, Guide $4.50. LML, Bex 404. 
kVrrTprrt, pa. 15090 Money Back Guirratee. 

OUTDOOR Furnece - A|l«h(5 to House - sale . 
$5.00. Designs, P-Q. Boa 235, MUUWk d, N Y 1379S 
F4JCE.PLH.CE LOGS Irom newspapers, Initritnllnns 
t^flii Andiamc, Bor 12847, N*w Brighton, MN 

CONVERT Hut WltM T** Tl HU WM*T 0 HHttnf, 
Plans $4.25. Bor 991. Hatlandalo. Florida 33UM 



HOME CRAFTSMAN 



QUICK "STEFS" TO ACCURATE STAIR BUILDING. 

a .00. 1L 5t*irbuNld4r n . P.0, Bo? 1512, Post Fails, 

Hio IMS* 

UNFINISHED picture Jrame m mj idi n )■ . Factory c lost- 
rat. 504t discount. 2M Jlyl«- WriT* Japs, 126-PF 
Scvenl h Kurth, Hopkins, Mn l-’jWJ 

MOW TO CUT PERFECT CIRCLES Qn ycuf lablP 

tdwl — No Jiix la Ouy — Complete iettru4tieei 
$2,(50. Coaranleed, Rath Enterprises, P.O. Boa 
iasii,-PM. ciuii mcR, s. c. 29407 

WO OR WORKERS! 113.00 HoutIy. Conrinietini AT- 
TRACTIVE LaWji furnituie. DRAW I NEC. MarietinR: 
lealrufttons S5,W>. Mayer, 315 Ttylqt, Crert&y, 
Mett. 0103 3 

NO FnrilU BulNUll Fast Stding Well gr 

Come i Shadow Boies. Complete Plant $5-00 each. 
Ld.tIO bate. Shadow. P.O. Bra £3S. Homo. Illinois 
615D2 

WHHHNIHB TOOL*! Free CRtMef for Qiulity 
Decoration. TLcLNi-5ale, Boa. 2055. Hobbs, NM 
B&240 _ _ _ 

BUILD MINIATURE - FARM WACQNS FOR EJTTflA IN- 
COME, RiitEs, i>r toys - easily - using illuslrated 
manueJ - Similar to wirgat in ase a&unt 35 rt»(S 
- 3I - Ib. - Sand $Jfc. c j!> to; Corky Cast] Associates, 
h.hj 7, HoeiU #1, Oregon. Illlneis 6I06L 

MARE HARDWOOD DESK NAME SIGN, PiniiLCilt. 
Sells FeiiJi. Instructions $4.00. Bonnatt, 2900 

OsaRe, Camden. Aft 71701 

sviLD BewMfHi Bar is khw wall, piirl irmfuc- 
linns $4.(50, las, 320 Port Street, nolsonvilli, 
ma 45764 

CATAlk EUU41ZE FURNITUIE FUNS — $1.00, 
fielonded with frrit Order, rreditinflAl, Early Ameri- 
can, over 15D1 Furmluri: Designs, 1425 SAerman. 
Pepl, CF-80, tvanstop, I Minins ED 201. 

TillNlNB SQUARES; Cherry. Maple A Ash. Bros ha re 
50 £ Rclundable CrytT+v Creek, wpod Sh-oftpe BOI 
lBj_0ept, PM-05, WnilasallF *. NT, Idfttr. 

world's LARGEST utuOCf Three pound* S3 2 
juge$. [very Toni, 5ucplr, Machine, ImaBinaaie 
$5.00. Helundable. McKi|lj E an. PM5SD, Johnson Cily, 
New y fl rk I3790_ 

FREE MdEflY r (-<■ I Olalnj; , IjlJ^ llenis afp* 
Wholasale! InlaTnatipnal Cuilo Shoppe D-C : i Box 0 
Meunlaindjlo, how York 12/63 



POPULAR MECHANICS 



WIFC-OH WOOD FINISHING with ihe famous Stale- 
ceil 1-2-3 proceas. Profnaiorul rDiulb wlUrout Spe- 
cHI technloaet or m*uy Prufhei. fro* booklet on 
wood finishing. General Finish as, Ooi 143G3P, 
Milwaukee. Wisconsin 53214 

CREATIVE HAHDnUN - EMN TNDitSANDi Full pr 
pan time at heme, Start I m? new diacoyary ravnai; 
simple rneihod lor beaut il u i wood, and glass ir| 
£ realm ns Irem oiiIIy DbUiruUb le raw materials, 
phabemenal ready market in ill aroai, free Data i Is. 
Ilmrersii Markoilng AlttrClatu, Dept. W, 33 50 
Wasl Catalina, Phunix, A£ A 5017, 

CORN I CES/LURBREKUINI. Cdmplfte Illustrated in- 
structions I or makmg/ hanging. S2.0C, TFB, IE45 
writ forest BEyd, , Heoavine. fly 

BUILD Unique Ptdailal Tablo. 23' OiamoMr JV’ 
High, Plan* $4.00. Pelhart Unrifti, 2126/ Mcravish 
Koad, Ml Lehman. BC, Canada VO* m 

DDL! EUslle plans. Full sire trata and cul pal 
torn* lor 3*" lalJ, 19' diRmeter crenellated lower: 
6 rtiomi, balcany. $4.au pollpetd. Pat luHy, 11104 
SOOW Hts, Blyd, NE, Albuduarnuo. NM, 8/112. 

OVER ui- unique FATTERHS-E Potable. Wunderi, 
□•Ms. Noveltic*. Plus "$hop Secrets". Only $5.00. 
Accents (P-54H. Baa ?E2, Danvers. Massachusetts 
0EB23 

~ iFACi ACE MARTIN MOUSE. IE THE TALK OF VOllft 
GDMHDNITV, Pun* it Detail* $7.50 RAY FJDLER. 
Ora ISA, Cuba. IL 61427 _ 

BOWEL KIT — InehJdai SuptntnRf Vs inch 
Diameter Fjperglats Dowels, Prill Firtune. Drill Ibt 
Adjuslable Ttansler Points, Inatructipos. $22.00 
il. 5. Ca$h, Cheth, MO. Trymcd, Dept PM 1 , 9<K 
932, Brenlwnod. Term. 37027 

FOR THE GOOD TIMES! Bmld « plpnlc' Tahlt: far 
your Bad Yard. Plans $3 00 North Eta* Research, 
Ora 861. Bowie, Maryland 26715 

" SFIRAi - STAIK - Wood^ ~Blueprl>i|t h ' ConplRtt In- 
drucliani J|D.OO. Booll, Cato, H.V. 13033. 

FENDULIfH All, Make fAttlRiMna OtiLatt' UALque 
and Challenging Project. Attract AtlantTon at Ei- 
h kbits. Promo t ton*, FaJrj. Great for Classroom, 
Youth Si i cnee Protect . Purtabl*. Plan* $5.00. D and 
L Frpdncta. lftte t, lllh. Ada. Oft. 74820 

FREE — Doghouse Constructed Free — Simple 
Plans! $3.0D. Frnii, 6472 Villa. Sacramento. Calitnrnin 
95R42 

PICNIC TABLES — For Complete Plant Sand J3.0B. 
Meyers Enlarorise, Box PM15T. Catron, lillnold G1012 

ituiDUF . sturdY round decorator table. EatNy built 
under $26. Plans $3.00. Tablocrafl. 7784 22nd Ave. 
No., St. Pdteriburg, Fla. 3371D. 

SAWHORSES. Da ynirr* shake lihe bucking broncos? 
l-.uild SUPLRHGTtSE. all wodd, ttrohg. rigid sawhorse. 
Fotdlng legs. ^altcma, IdalrndtlonE $3 .00 
toperborce Bd* 4H2 Dept PM, Paloa Park, Illinois 
604S4__^_ 

PAT ID DECK* Increase Home- value! How-To Plans, 
Fr« oelllti. sand stamp. Linear, 5634 Cillowhill, 
Plltsburgli^ Pennsylvania 152M 

~ WDQDLN GEARED CLDCr” plini’ - Ff» bCKhure, 
Gorden, 16321 $£ Second, icUcvuc, m 95003 

ILERAhT CRADLE. Color photo. High quality ptan*. 
16 DD Creative Plans Ca., Dnlverslly Slalian, Box 
PMljqgT, Caine*yllle, FL. 32B04 

SMOKE HOUSE — Build Your Chun From Scrap 
Wood — Venison — Fish — Jerky — Instructions 
— SJLSf, $3 00. H. Srabo, P.O 8m 7I1G, Flint, Ml 
43507 

1R1 patterns, Gift*, Nraaltlo*. Action windmliti 

plus "Make Honey Jig SawInE 1 '- Only $4.00 Praoaid 
1st. Class. Mastercrah 55M, P.O. Bra 631. Park 
Ridge, Illinois 64KJ6B 

TO JR OWN TANKING ULLOHi! Easyl Inaxpenslvet 
FREE Details: SS Frterpmes, Bdil 121, Ml«flvl1tP, 
Gala. 80541 , 

NAioWDaDit Hiin dried, lew prlcn, price it«g 
and Inlormallon, SI. Woodtlock*. 833 Cfrn»9, 
Lexingtvn, ftantucky 4C5Q5 

DRTWA1L Hanging, twlna,' W^tBgT'pilLCKilU 
Plus deconktiva •ceilings, all in 100 page illustrated 
book. £end $12.95 to: Not-btar, c?p1. 1-36 513 
Xearrray, Portland, Michigan, 4BB75 

UFANESE CARPEfiTRT TOOLS — Complete Hoe at 
saw, p^ne chisel. We, stone, free catalog! ikeda 
Company, 1500 F Warren SI, tfllB. Sant* An*, 
California 9270$ 

HAMMER HANDLES: hardwood, large. 3 fur $4.JD 
postpaid Sllfihllv Irregular. Gomoare! Satisfaction 
Gujiranlatd! J*Cal MarEotlne, Dept. PM2, P.O. Boa 
a966. BaFlimore. Md. 2122D 

CHILDRENS' flUTTlEJQR PLAV-CEHTE1. Pirns' »'lD, 
Playcantwr, P.D. Bra 172. Kingsport, IN 37662 

TEAK Lumber And Plywood Any Quantity. Qualify 
Moods, t?or ZDS, Lake Hrewatha, New Jersey 
G 7034. (201 J 927-0742 



CONSTRUCTION PLANS, 
BLUEPRINTS 



eftlHK-VP TOWER for Windcharger Ham H s CBs. 
Plans — $5.0>3. M. riavln. Goyole Springs, Mingus 
Hi , Prescott, Ai B63D1 

POPULAR MECHANICS LOU-COST POWER HACKSAW 

PLAN — Build thrs power tool and make hacksawjof 
a Lot easier few t«lj necessary.. Steel parts con- 
itdered stick items, fewer source can be any 1/6 
hp. electric molor (or Larger). Plans: $3.75 poslpum 
POflfLAfl MECHANICS. H5H. ESPi 1034 Had 6 CJly 
Sta., New York, NY IMIS 



5TDRASI RUILPIHRE S' I 10' B*rn Rool. W t ID' 
CarntEB Shaft, A' A A' "A" frame - $3.00. F*Cb 
J.M. rtbricaiion. P-0 Bra 2«, Gt rarfliW , K* 4MH 
GARAGE DVERCROWDEDT Plans for a 12'Nt" tuck-' 
Yard oarn-sijrbf ihad, $4.00, K.C. Bra 164, Daylon, 
Otllo 45406 _____ 

"A". FRAME PLANE. Complete wdh Lumber Hit 
end Stun tv Step MljllreHun*. Sthd $4,00. 
ALPINE DESIGN, PM- 7, Bax 36. Duke Center, Pa 
1672$. 



home: building & 

REMODELING 



AMATEURS' GENERAL CONTRACTING MANUAL, |**B 
3LDD0s r we Old. Send $6.95 to: Eggleton, 265 
Ravenna Street, Hudson, Ohio 44236 

QCtm ■ Mmfll Jftuf Mh KitCtlie, EHy glliDt 
savei time-money, free Details, lack Parham, P.O. 
Idk I9B7. JACbUftt Ft 1 n n ISiJ! 

UNDER GROUND HOUSE FLAMS Cumulate toy Building. 
$.TD Oil Structural Engineer CeMinad. No Heating, 

Coaling or Insurance heeded. W|l| npt Burn nr Blow 
away. All Air littered. Waymon Rudder, Ramer, Ala. 
XHI 

QWH YdDIt OWN BQMfl Save thou sa4d$ tVy iubcon- 
trntting r:pn struct Ion yourealf, Instruolions I ram fi- 
nancing In finish. Send %i.99 tiy Wortti A Comparvy, 
P 0, Dei 2124. Sarasota, Florida 33578 

SOLA H ■ C.JLH urn WINDOW ROOM EXTENSION FLANS. 
You Build Yourself, Free Srochuro! Patemoh 
Eot*rprl*frs, Dftpl, 0, P.Q, Box BOD, Carmichael, 

Callrurnia 95BD6 

GET LATST INDEHGJtCUND HUMES IHTDNMAriDN! 

Two new books, manual, blueprints. Fre* CRlor bro- 
chure! bdriftreruund Homes. TDD Maranrc Building, 

Dapt. PM-5C, Portsmouth, Ohio 456M 

NENBNLTt your house — Increase value. Teft city 
ways. $2,88. RMlovtUon, Sdk 51 H. Madison, 

Wisconsin 53 i?05. 

MAKE YOlfT DWN PANCUNt! RuSlIc' m:d Durable. 
Senb $3.00 for Instructions To: P83, P.C. lor 
1.3662. £|. Louis. MQ 631 3S 



PLASTICS 



CAST 0 1.ITE Liquid Plastics. CrystAl £lear. color*. 
Tor casting, embedding, coatmg, ftrOrglaSSlngi l« 
induatry, ;ub&raloile^ . cralt work, lit procure your 
design* with our mold materials Prom tun le. Illoi- 
traled Catalog $1.DD. CASTOLITE, Dapt. SOE/PM, for 
391. w radii «k, il. mods. 



AIR CONDITIONING 



PROTECT your Air CondEtivnar. SAVE MONEY- learn 
to Clean rad Miintann. Written by Tr*lned Pro- 
fTJtltml - Fully illusl rated. Send $3.95 It: Lorkon, 
F. tl Bra |19, Mnrlpn, Ohio 43382. 



DO IT YOURSELF 



PROJECTION TV . . . Convert your TV te nrolect 7 
Fool [Picture , , RoauflA fee 4*1 to |2,50D proieelor . 
Tots! ro st Less Ihsn $380(1 . FLk&S L LENS 
116.88 . Illustrated inforaullon FREE . . 

Macrocnmgh, Wastilngtra Dross up, Pennsylvania 
m?7 

DIKE FIRIN' . . . Las* !o Follow. How to maintain 
and fit YOur Like, $3,00/taOk. BOX 36- MX, Ludingtpn, 
Ml 49431. 



ADULT TOY — Build A Locomotive Whistle from 
PlvwOod, Easy add Fun Fee P1 mi$, send P-95 to: 
Milton DeMoah, 184 3D Imperial Hwy., Non*? Ik. 
Ultfornia SM5D 

SOli — S1LVDIT EASY TEIT — $21». USE. MX 
T1S15, OKLAHOMA CITT, OKLAHOMA 7313G 



STEREO Hookup tp TV. Complete Rians $3.00 
L Balra, Bra SI. Mayjurtf. Iowa 5D655 
IBB AM EXTU bkiLf TV " OBTLIT I Everyffiing 
Vpu iiee4, conrtVCts in 5 minutes, $15,95 Poslpaid. 
Stephenson TV, 536 7th Strict, Parfcercturg, WY 
261 Dl 



SAVE $$$ — SAVE IHOIBT — TAX REBATE — 
Make your own the rmo-Jnso lated glass windows! 
ItfpstFBted Instruction booklet plus catalogue. . . 
$2.95. Armour COrp,, PM* Hill, Midland Pirh. HI. 

07432, 

SAVE Money. B.ii:d Decorator Solas at Home for 
Fun or Prom — $3.9fl to- Polflmai: Sleepers, P.d. 
Bos 1730. Alexandria, Virginia 22313 

- CUfflT TV _ PrcivRE"ftl*l«, IW4, bply 19-95, Guaran- 
teed. Baldwin, Box 6664, Concoi-d, CA 94524 



SAVE MQNEV Repair your 0 *n Tefrai$i 08 . Send 
$4.95 to: TVH Retaif, Bra 3843, HTamilloii, Ohrb 
458)3 

ELECTROPLATING. Complete amateur's textbook. 
All motfls Eleclropuru metafile.. nDnroelalllc Items 
59 96. Details tree. Trapjc, 6ra 95-P3, P*im Bay, 
Florida 33905 



BUILD Dual purpose jewelry organizer, send $4.09 
lor plans to: Organizer, P.Q. Bra 481, UeMotle, 
Indiana 46301 



SATELLITE TV Anlenne, Build for $300. DtlliM 
Plans $3D. Human EoterprUej, Nt, L, Bax 357, 
Jonesboro, Tennessee 37659 



(Continued W «fvt p*tej 




DO IT YOURSELE 
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WATSRREDS IT MAIL! Complete plain for FianifiS, 
Men<lt.&#r.:K. Drawer Pedestiti, Ako otferma Tup 
Ltaahlr taua#irttK-d Mat(res*fi>. Hesters, Accessories 
Mtafatue tl 00 Discount WaterUeds. I IDS 2nd 
Slreel Mi. Burhcl-ny. CA 94710 

KOW TO tlUlLO ’PLAYHOUSE! FOR DU l LOACH . Film. 
Materials' Detailed Directions. For FREE INFORM* 

1 1 ON Send Name. fldcr«s, iod 7'p Id; Hiiubeck 
snd Sons, 1050 North Anaheim Rlvd., Anaheim, 
CalifuiiVia ffiKfl 

AUTOMATIC RE FACIE FtftE tor Your fireplace, for 
Instructions and UrogrAms Send 13.50 to: Moyie. 
ant 441. Utica. IL 61373 

CALIFORNIA Redwood burl mall clock kill J35.M. 
The Burl Works. KHJ 24600. SAD JDlt, CA 95154 

HEAT SWIMMING FODL From Air, Low Cost. Plans 
*4.00. EP£0, Box 34. Marl on, PfflRiyNMlta 19070 

75 MFtr Amaila* Q.u«ld is -You riel F Hybrid Electric 
Car can Tfavoi at M «PH . . takH i«t than 40 
Hours to build . . .and costs mil $1500! Complete 
plans (including 5chem.il its. Materials List and 
Cuoipohents Sdvrutj ure available irpm Tin Moth- 
er iAKTH FtlWS. Send check or money order ier »} 
[|>: MOTHER'S FLANS. Department MP5C. P.0, SDK A 
EAUt Fist ftdeh. HutUl Carcllrt* 28726 

Nil DL EAR FALLOUT Shelter. Meets Government Spe- 
clficitl.ons Patio Rout. Plans $5.00, CUTS Enterprises, 
Odk *78, Wredspgrt. N.Y. 13166. 

SWIMMING FOOLS — Build ycur ern In-ground 
POOf - new concept - PHns |7,(W - 0,1- Enterprises, 
M AW VfaAna. Ot iUn 45159 

PLAYHOUSES UNIQUE! E&iy~W BuHdf ? lachant. 
in£ Plans $5 DO. Sun Mountain, p,0. [to* 203, 
Watertown, New Torfc L3ECJ1 

" GET a GALLONS OF ALCOHOL FUEL PER HOUR FROM 
TOUR 8* OOIUMn STia. Plant, instruction* jt.h 
recipe available for $15. Send cticcH. merer order, 
V,sa *r Master Charge r umber to MOTHER'S FLANS, 
OEPT. Mp 50, P D BOA A. EAST FLAT ROCK, NC 
21736, 

TREE-LESS TREE HOUSE — Backyard Gym Combi- 
nation., Blueprints $3.00. Later, F.Q. Box 2SG.fi., 
Winchester, Virginia 22601 

PANELING WITH AM NNLE. ' Tom U6 board Into 
distinctive paneling. For detailed plans send $2.00 
in - PANELING, F 6 [tor 596. Lake tonatask*. H.C. 
28745 

SWIMMING PDOLi Iran hits. Peels. 3D6 South 
Broad Street. Brevard. NC 3B?12 

SEWING MACHINE REPAIR MANUAL — Haw to ftapair 
ycur Sewing Machine — Guaranteed . . . Illustrated 
. . Easy to Understand . . Only $3 W, Worth Much. 
Much More. SAM Publishers, P.0. Bdk 966, 

Chatlarc-nga. Term. 374DI 

SAVE S ! Learn tu buds el Wwir money! Complete 
book, charts, and irvoIriHiTians, anly $3.95. Money 
tuck guarantee. Parsec Publishing, Box 1285,. Sfoiu 
CUT, Tflwa 51102 

save! Booklet details Broadkiom drwt Inst an*. 
tiOHi! Send $1,50. Jumps, 57? Harris, CH-enktowaga, 
NT. 14225 

PRACTICAL LAndSCtPa IRRIGATION IfllUVAtlVC 

PA THRLE -MISER method Saves water and money. 
VERT LOW COST Installation Flans 15 00. Money-back 
Guarantee Dribble- Miser. 8913 Gld Hwy 94 SE, 
Ctympfa, Wa. 98501 

$3 TV Commercial Killer! Flans it. DO. Swain. Baa 
2044, Geieti, CA 93913. 

SAVE Thou vends. Homeowners Guide (or Selling 
your Home. $4.95 la: Guide, Boa 939, New London, 
N.H. 03257 ' 

chimney BRUSHES — 5 and 6 Inch round $11.95, 
7 and $ inch r-uund $14.95, ana Square $19.95, ail? 
Square $24.95. Add S3-00 Shipping allow 3 weeks 
delivery lima. Montgomery Chimney Sweep Company, 
P.O. Bdk 152. Montgomery, NT 12544 

R RAZING For Beginners. Step by Step instruction 
Manual. Send 53. K. BAB Entemrl ze's. Box 492, 
a ei la i re, Michigan 49615 

HYDROSTATIC Pressure Test Salvage Water Heaters 
lor Low Cast Air Compressor Tanks. Big Savings, 
Extra income, guild Hydrostatic Pressure Pump For 
under $5 90 . belli l plans Test instructions, II si 
of Air Compressor Controls $5.06. Gan'Dak, 3232 
SbJwmse, fad Worth, Texas 76135 

FLOOR DOVER LHC— S*VC money bjr deinj it VDUtSAH I 
Our pamphlets help yuu mSlifr CARPET amt VIMTL, 
BuyiftK lips included Carpet -$2. 90, Vlnyl-$Z.OO. Beth- 
$3.00. SutkcD. F.Q. Bdk B67, Kene. Ore. 97627 

INCREASE PiDPfrty Value hv Tbotwirts! New }l 
ran* guide reveals valuable Landscaping Tcchraiqires. 
$5,00 Cun r<i ntc cd Cok. 24902 Atwood, Sunnymead, 
Calif. S23& B 

WATEHBED KITS — Build ycur own and save dal- 
lavs! Nalural sleep — no backaches. Complete plans, 
brochure. $?.M Waterbed Designtrs, 9 j>i 521 P, 
Shelley, 10 83J74 



PLANT Rpsej Micro without buying a single bush. 
For planting and growing instructions send $T.5fl lo. 
Odi 5165. Philadelphia, fi, 19 D 41 

INSULATED GLASS — Make yuur own. How To 
I nt( ructions $4.96 Window Works Box 591 South 
St. Paul. Mlflnesala 5&075 



B9UD A-Frame Desk. Easy Plant. $3 M, 1279 
Nieve Ct., Milp»t>t. CA 95935 



1MAZIHC CA$ SAVER Do It YWUlIf Kit— Assamble 
install 2 Mrs. 3-5 More M.PG. Send $3.95 t4; 
FUEL - MIZE H HIT, ISoi. 240, Marcy. New York 1 3403 

yPHDLSTHIHE SUPPLIES. Fabnct, vinyls. Tools, 
Cane, instruction Books, free Calakof. Jim Dandy 
Sa lei. Bax 3677?, Cincinnati, who 4H30. 

INf LATIDH FIGHTING IDEAS 19S PAGE, Illus(r4ted 
Book 1 1 plains. $3.00. Groin, Bdx 749, rart Wayne, 
UN 468D1 

FIRST TIME 9FFERIP - Buitit Tour Own '-Steam" 
Cupel Cleaning Machine Nul t Bolt Aitembly- Takes 
3 h burs -Ready tc Use Kil Available $229.00 ($750.00 
Value Assembled! More Fcwuirui titan Gugermart 
■' Steam" Carpet Re nil! MaChil»H-P*rtt Ercnn Us 
Or Locally Complete Illustrated Plans $9 95' ifie- 
ki.ndjhle With Kn Purchase], Cleanest Carpet 

Systems, 11938 Western, Blue litand, IHmDit 66406 
save M% Heating House. $4.DD>. Homecralt, 235Q 
W47P, Denver, CD 8931] 

BUILD AUTO PARKING GUIDE For Your Garage 
EAST, INEXPENSIVE- Pi*H* «.«. Robbins Hame. 
F.B. Do? 52. Zion. IIIImiis (.0090 

FLYTRAP And Bub Mlei, Haw In Make Them. 

$1.69. The Swedish Tramp, Hex 5, Lindibore, Kansas 
67456 

BVUD YV60UEIURKER Fur $75 W. SAVE HUNDREDS^ 

$5.0(1. Diamond Enterprises, P.D. box 23, Lurorrvr. PA 
18709, Simple, Easy Instruction Booklet. 

MAKE tour Dwd Traps. Cngei, 2500 Cake Ciamys, 
Clincher $17.95 Prepaid. 999 Picture Pel nobby Sup- 
ply Calalog. $1.00 Deductible, Slromberg Pels 
Uni im iied. Pina River S9, Minnesota 56474 

HOME TANNING SALON! Easily Built tor $100 tD 
$200. Same lamp* « Commercial Salons. Paima,. 
nent or Fqitablt (nstruclions $5 95. Dynapro, h 0. 
Box 572. Frederick, MD 2I7D1 

" GARAGE BOOR PAINTINGS Full into OLD CARS 
FAINTED OH TOUR GARAGE DOOR Recreation and 
bedroom walls, Dress up that narsee dear. Se the 
envy ai your neighborhood. Cm (t pi idled on tibef- 
glass, weed ar metal doors. EAST la TRACE and 

PAINT PATTERNS, Send 5A5E For tree details and 

piclurci, RaDaca Cnteipriscs, 6ax 172, Jackson, 
Michigan 49261 

IICK uf Bdu Broke! iwp nyrseif! *7.50 
Fhil-Tai Ay social os, Dux 299. Wilkcsboro, N C. 28697 
Guaranteed! 

SEIR. fail, Ejjy. 10* per Bottle. I'nilrvetHwi $3. 
Suds, Box 1B1-M, BelmanE, Michieau 49306. 

SWIMMING FOQL, DECORATED SAFETY Cover Far 
water intake Pipe, made easy with Wood Unusual 

decor ji nr ts a Wiener, and discourages diving from 
unit. Our oamdo owners rave over beauty-idea. Paal 
inspeeier said original IhiiUtin-g, firomute iha:. Send 
$6 69 For pJ.ms. John Harman, flay 1766M, Manteca 
Bay, Ocean Oily. Maryland 21842 

SAVE MONEY SAVE WATER Unique Water Saver 
Installs Easily In Toilet Tank. Raducas Thaler needed 
From 6Vb— Wi gallons, DaesiiT API ect To Mot 
Efficiency. Fits alt Standard GW 6*1 ion Toilet 
Tanks. Save $$$ Every Time Your Toilet is 
flu'Shed. Just 16.95 plus 11.DD Pastage. Mall Check 
or Haney Order la; Carl Johnson, 5268 den Elm 
Drlva, Peori a Heights. I III noil tltlA 

WINDOW AIR CONBITIOHERS FOR THE LAYMAN — 

Theory, sii-lnR, Electrical requirement 5, maintenance, 
troubleshooting $2.00. Insight Pub heal lens, Sox 
23457. L'Fntant Plaja Station, W*shiftgtan. DC 

aom 

SWIMMING POOLS, flu i id your own mgrouMf pool 
far Vd 4l retail v>lue Crmytcuction mangel, maun, 
tenance manual, blue prints, pod planning kit. 3 00 
pages, 2G t designs, all Tor $4.95 } $1,50 

postage. Lcusn's Pool end Supply Inc - ,, ADD 
LtrKOhwky. La Porta, In. 46350. 



REPRODUCTION MOLDS 



RUBBER, Fiberglass Molds for Ornamental Ccn- 
crete (Birdbatlts. Planter s. etc.), ever 9DG la Choose 
From. Free- Informal io«T. $A3E. Plyxrytl Meld. Elk 
Racids, Michigan 49629 



ARTS & CRAFTS 



MAKE Figurines, Plaques, candles, lawn ornaments. 
Molds, plesEereralt kite, liquid rubber. Sample and 
catalogue }5( , Wnnloy Comparry, fiox *9, Pupria, 
I J 1 1 n : i S 61650 

"SETTIRG Started ”ir i ’stalnel' Class" 
wmtternore. Bax 2D65T, Hanover, Mass. 021333, 

STAINED GLASS Supplies, Complete talaioeua 
$1.09. Craltsmen, 217 Mam, Ridge Park, KJ. 0766D 

STAINED GLUSt Catakn-P Sand 50$. Toota H Sup- 
.purs, Books.. Sirlrmilts, 171 Main Strati, Nyack, 
New York JCMO 



LEATHER WORKING catalog. Many unusual tools, 
dies, embossing rollers, CHS TDM tool service. $1.5D 

I rel u ridable), Gemini Engineering. 163TB South, 

; »guerD*, 6ardena, CA 90248 



OIL-PAINTINGS JrDrt Wpst-Ccmany. Wide Range lor 
Fair Prion, fetal In SctiJmex GmbH, 6290 Wiesbaden, 
PusttaLh 5360. WeitiGermany 



ROW Tq For Serious Artists and Iota Painters. 
Hundreds aF Hints. Tips, Shortcuts. $3 45 Lay Eatgrv, 
1025 earner. Payette, Idaho 8K6] 



MOW To Woodcanre With A Packet Knife Far 
Fun and Profit, Details, Write; Creative Carvings, 
P.O. Day 41, Glen Ellyn, li 50137 



ALL THE SECRETS ei 20 years in Icadtil glm. 
Complete mslrgctfon marwal, Order now. Get free 
bow (a build diamond saw. bell under, heil- 
contal grinder end mare. Send $2G Uu to Calanial. 
P D 8flr 5676, Toittio. ON 41813 

AltBRUSR/Ari Techniques, Hume Study Counts. 
Sund Far informal Ian Grachufei. Dembar Sebnl. 
P.G Box 9093, Van Nuyi. California 91409 



CARTOONING, COMMERCIAL ARTS 
& SIGN PAINTING 



MODERN Cartooning taughl by mail. Write ter ITmr 
brochure CiftMoerams— em 203-2 E, Bren Tort, 

uonn. C 64 Q 9 . 

3$ LESSON carluonins ouurro CkrlaaniiVS Maga- 
zine, both $3.00, Hartman, Box 30367, Lincoln, 
Nebraska 685(13 

SIGH Pirnm-ng Learned At Hume, rro Special Talent 
needed, tree PmoT, Watson's, Phillips, Nebraska 
68865 

SIGN Pairlijig Easy method Free catalogue. 
Kaufmenn Compa-ny, Cmtarlown, Missogri 6&025 



MODELS — CARS — -SH IPS* — 
TRAINS — PLANES ETC. 



BOOMERANGS 14' SSUARE. Send $2.W: Jarvfo. 
1802 Sandalwood. Cthlwell, 10 aicas 
BUILD museum^uilily ships models, gun models 
Haimpuie room settings. I960 Model Catalog lea- 
lures complete kit*., fittings, plans cons! ruction 
matanslt, toali. "Haw-fa' books. St p*gt$. Chly 
$L 0u tames BIII4 A Company, &epl. PM, Route 128> 

peclltam, MA Q2U2G. 

FASCINATING Model Railroad Magaunt, Six Issues, 
112 Railroad 319 Lathrop, River forrsl, Illinois 
MHOS 

HGUL AIRPLANES — Huge Calataf. $2.«. Sig 
Manufacturing Ca , InC,, MahteJuma, I A 50171 
CIVIL WAR Model GANNON Plans : Catalog Tree. 
Dr ncr -PM 61. Bax 192. Shalimar, Ffa. 32679 

MADID CONTHlILI Airplanes, Boats, MotproyclES, 
Helicopters. Supplies. Discount Catalog $3.9(9 (Re- 
fundable) Modelers Supply. Hok 7188. Montgomery, 
A I 3B1D7 



TOYS, GAMES. PUZZLES, 
NOVELTIES 



6 SEASHRLS $2 7 S. Biplane, DumpCnrck, Grader 
$9.95 each, Sunbelt Woodentbys And Gratis, p.o. 
Bar 1641, Orangeburg, 6aulh Carolina 29US 



MAGIC TRICKS, JOKES, 
VENTRILOQUISM 



MtEEl World's Loading NovelEy Catalog. 1GDD 
toltS, Tricks, Science, Sports, Hobbies. 
Johnsan-$mith, C-ID, Mt Clemens, Mich. 4B043 

VENTKILDNBIGM/PuumLsI Catalog U-M [Relufid- 
ablet. Maher, Buh 420PM. Litneron, Colprada 80160. 

PROFESS I OHAL MAGIC Cal a log, SJOD. Same toy 
Service, No Substitutes. Fabulous Magic, 3319 t. 
Chari asCon, Las Vegas. Nevada S31QA 

VEH1RITDDUI5M learned! Details SI.CKJ. Dummien. 
Harlr, Bax 555, Beaufort, South Carolina 29902 

FREE! $2,00 " TrtClk, Huge CifalDt. all 5M. 
AbricidabtA-MP, Sent oh Plains, New Jersey 07076 

VENTfltLDOLJISM! COURSES, DUMMIES, Rfotlltlfe 
SI DO. — Rirdys, 6034 5a Pu lathi. Chicago. 
Illinois 60529 



HOBBIES & COLLECTIONS 



COLLECTORS! Wheal penny plus valuable coin 
market analysis, fl. Coin, Dept. IDE, Box 1140. 
Lcs k-amos, r*M 875-54 

STOCK Certificate Fra* for SASt, J*eA Curry, few 
7395, Jersey City. New Jersay 07307 

"OLD Time Soldier Molds", Write tor free infor- 
mation and special on firing. Gas! tags -PM, P, 0. Box 
543, Highland Park, tdliwit 60035 

COLLECT Military Medals. LUt KK, VtTMD, Bex 
317 PM. Baldwin. Flew York 11510. 

REIN Can Golietloro Books. Magavme. Fret 
Brorhuro MavEncx, Buckner, Missouri 64(116 

recycle gid Tlo Can* into HHfu4 tnd Decontiw 
Items For Home. Yard, Patio or Porch. Far MluStroled 
Hook let Send $2.95 plus $l.fMT Postage end 
Handling To: Teat Line Cq._ 1577 - 32nd. Street 
Southwest. Wyoming, Michigan 49509 

mum Uj, Military E-qu foment Iralgrla, Gun 
Parts. !Nu5l rated Catalog $1.00 50S Firearms, 6EZ1 
Aubifiy Avenue. Gtandaie, New York 11385 

COLLECT Military Patches, free Catalog. Emblems, 
6DB-B50 Rogers, Waiahichle, Teiai 75165. 



DECALS, EMBLEMS, PATCHES 



CUSTOM Designed Embroidered Emblems Fro- 
Minimum. Catalog A Sample Emblem $1.00 Southern 
Cmbfe-m, Box BPX. Toast. North Caroline 27044 



fCnntlnued on anti pt|«} 



MAY 1 98 D 285 



DECALS, EMBLEMS, PATCHES 

Itttitlmad frtni RfKtBMlt, Mt*L 



MIE.ITJ.flT liooLl — WWH, Horn, Vh, AH 
(Iranc-hns Catalog LiDf Keystone Palchtc, Adi 2726, 
ptiiit HipMa, p«uisyiv*nia mm 

MIJMi THE SEU 1MO Olympic* Wisest Pin 
13,95. Hifhn, 2*. GalJy Drive, GUwicestEf City. tit* 
Jenny gSQ3Q 



ANTIQUES, RELICS, INDIAN 
GOODS & CURIOS 



INDIAN ftme i. Utt 25c. Arrtkwhuds tt.uo Dozen. 
Folwjn-i jm.DD each C. SftcrlEl, UoerHaEtf, Missouir 
64741 



STAMP COLLECTING 



EttSCaUHtt 55%— Any tdurilzy approvals, Galmj, 
Rui 788- B. MatHran, Illinois &19JS 



U.S. b Commemorative Plate Block* 1001 Ap- 
proval*. Comm tiaviion. CdnlflocaoJ, haw Hamo. 
U3J2B _ 

23B B*WltHlfl h EUfllU, HKtfflMi, Vilidble, 
International Stamp* c n i j IOC with Approvals. 

I Wi, a H I iftflKtr, CA ® 706 

FREEJ Surprise CollotllDn When You Join My 
Approval Sarylefl. Davit, 4979 Acorn Drive, Memphis, 
Tp. 3 B1J2 

•REATHTAKINt Seuitlful. 50 piEtarent mint Mona- 
co pictorials commamprallvii only $i.M w,Ui nun 
toroplalE iit inpiOvali. kaKoda. Son 132P, £1 dnojr, 
Oiiiii 4S3$5, 

OUT silt i'H who it t niiciiiH — find United 
$fafe* Approval and wanl list sbvvJcb Send ,150 For 
hpnitNni, The Stump boutique, Baa fldJtt, Wheel mr, 
HI. WOSO 



(MB HI Ql OYDT 100 UnJiiDited Stamps, Dmy 
IOC. Contains Niw issues, Asia, South Seas, Africa, 
UK. (JduLts (MM. Littleton Stamps, E*-l, LlttfetOfl. 
New 'Hampshire 03561. 

SEND Only 25t for nice collection Dt U.S- Stamps 
including JS.W Issue and iruica min Sl£4i Scnve- 
nlr Sheet, JttrecElva pike lists el ether Ueautitol 
flimpt and CoiUtlOr* ctippllei Included, Mystic 
Stamps, $S-1, Ca mdan , HrwYork 1331 S 

~ »jrroic - vasjt to US - of wre JOhh paul ii 

Commemorated by 1 Fantastically SoaulHul 1= r-st 
Time Cqubt witr. Official Postmark* and Lovely 
fn(jr(y(d CoiT«iH of HU H0lll*M«. On It VI 25 K.H- 
W*LSH, MUt Ml, TUCULHOE. HEW TOOK 1 flTBT 

COIHFIL U.S, Muitnierrt 25$, Approvals. Let's, 
Pun 21(15 Aibsn>. r» V. 12220 

WORLD- WIPE AmpTivilt. PArSOMl teiMiee," free 
Illustrated new Issue lists. Lea bower, froi 3894, 

pprtta nd. o-njpn 9?zw 

FREE CalalMi 3,000 differ aril Packets! tlllery, 101$ 
Meridian. MltWaM. H Utlfll 46844 

HAKE Kfif Money SeMihi Stamps hr hull Fran 
Derails WhfleHeuit!. Das 6 79SP. Lautivlbe, H.T 4020$ 

IHE — 36.000 Limited 15* U S, Pwtiite Slimpti 
Send fS.OO i 30$ S.A.S.E. fpr "free Ppftaie Flen". 

Note, Whlltnill. N.Y. 12U7 

OLD U.S. Stamps an Approval) Adults anty Pra-1930 
a.'thEf uiluet, uvtd. Vlth -tmall ripltj, CrgBt Sayines 
jr^in a Worthwhile Service, nivfljtgwji. Otpl. 352PB, 
Ada. Michigan 49301 

UNITES NATIONS. Frew cat With price list. FtiCSk 
Stamps, Bps 1023, Miot«,>, -Callfarnla 95336 



PEMNT APntQVALS, Re^rdlest CaUlague fainere, 

I M(nqet UcIieb, San SebiillUt, Funrtp Rico WJ55 

FPEE MenEPlit CtiDEl Sat, Nequest Apprwilt. 
Alpau^n. Qgs 225. HUhbrjdee, Jersey Wi- ~\ 

St H.I. 15*. Wltti Appriwilt. Happy, Bex 124, 

sprinpile, MF 04 O&J. 



SIMtLC STAMPS ?c and up. Mp.inlad in cooks. 
Tiulf itamp camPAHY, p.o. &>* 100-P, Jamsit*. 
nirn TerA lUtt. 



H TLIRS fil'd ftflaen difftrant United States, ever 
IfEiy yean 0t6— 25C with ^pprdHatt. lati.h. Box 
tll-P. New Nothene. New Ter* 15004. 

S5C BAIriOS f du 100 pirlariflj plus worldwide ap- 
Pfprali. CApt. ihtw'i $Li4nps. fids 217. Ocean Pars. 
Marne 0415$^ 

EDIH, IT AMPS, HKAMirNtES. w”h 11 fesa ia ~*0 IteTs - ' 
liwESImanl iqiprmatiod *1.00. PRWUEE*, Pept. A. 
Obk 11244, Jan FriiKl-uq, OA S4101 

50 ifimJtEKT Old U.S, between 1861 and J93S# - 
$1.5$. Cd Aoush. 423 Shepard, Wans Held, ulna 
44907. 

u s. aaiULiH! £$' Different 'Airnslii, witn Beiuti- 
ful *'c d-WIdH Approvals, Stamp CenEer, Aannabunk, 
Matin, 04043 

fenny* AppscYiisr NeEjrdieva citASaBii-e! K tiler, 
4lS4 52nd St. F Vn 6la|0, Cplir, S3 IDS. 

lAHAfe jumps — 1H Couirtnit — 1* Each, 

fltlBen, Sax 4149, Pwifapn 40136 

FREE luiprliB Bollcctlafl lent with emrovils, 
ewu, 17*4 union, sw Frioctua wm . 

FIFE world* Me packet, Peiwt iwsdiIi, FrPBiich, 
Bm 4 12- A, NorUn firnve. III. sOQSi, 

IO INDIA 10t. Awrtvll Add liCanLi. CUnui, Bps 
T, WTMlamitQw ri. HJ, *B0^4 

□LEI U.S, Stamp* on Approval. Cheste 1 , box 
15414G, Phltadelphla, Pj L 1 814 * 

FB-EB : 32 kdifl 6m Led Stales end Uni Ltd Nations 
Price Lkt She hail, 9gb 035S47v. Nttln Miami, 
FldfWN 33161, 

VHtTID NATIIlHS 'j CdfimleLd Mint Sets Mt, Ap- 

S rweli, tornetla, PfiB IbJS-M. Lake Placid, FluntTa. 
3852 

in DiKlrtnt U,9. lOt MatHlt. Bndln, Bdr 
38SP, MidlolhJin, VA 23U3 

FfFTT Free Stamp* with Approvals JAfi Stamps, 
box Hf, IMelbisufne beach, Fbn-nda 22^51 

_ H4HIN 1UO Wcrld.wida ' SttififT »£. (hialLty a£^ 
ii royals. H. Marker, Sax 143, West !3?saktitld, MA 
D158S 

" iiV hi ir spoeki ii* "FiBeser ccmiivie u,00; 1935 
Armj-Navy complete $2 00. Free Lin. firacks, 2S01 
Avenae^U^, flraaltlyn, New TpjA 11229 

CANADA, 50 diNerent 25t, AMrawatt, CknnE.zh.jr, box 
ij^. sarn'i, QnUric. car nfa n n 7h$ 

*8,00 Value. loO DiHererl Ualtad Slates Com- 
mcmarallvei $1.00- Sryitui, Ogx S122, TulidP, (Mna 
43W5 

SiFtCAIN Packets,' Your choke" $2 Each. IDO 
CUumbii; JOQ Spa«; S50 Strath Africa; LOtf Pa>nl 
in£S; 75 Au^trja. SAVf! Afl 5 Packets Only 13 50 
Write Today: Celeway Stamps, Dept 7 31 Boa. 23335, 
SI, T-fl uli, MO mis, 

■ l INVFflTfS ERROR' 1 + 100 Dltfererrt United States. 
Jbt with approvals, BfSmont Stamps, Was m nil in 

D C a» 15 

58 DIFFERENT U.S- Stamps! Only 10*, Includes Old 
Hiues Cpmmempralives, Hi (It Valud^. ALrrnj.Ts, atirs 
liinrt It. K *t 11.00 stamps MAllls Only}. Cftl^lh, 
W-J, Sethkfidn. New bamp shire 0357d. 

POPULAR MECHANICS 



3d SPMUS PICTORIAL* 15* Approval a. ArbciH, 
372JM Downeydale, Randaltildwn, Mfi 21133 

EfftOTUVUt World CeHfclifUt — l$t. Vatlcaa 
China, San Marino 6 , 5 . Hums, An:m 4 li, Space. 
Over tOO diffoientl Plus U.S. Ota ce AppravalS. 
CloL'sl, BfiF 742CI-P-27, Olympia, Washi njjtrwi 9$U7 



80 AflBEFtriHA — Different 1DC. Approval^. 
Cobf Stamps. Bos 69Q. Sica, Make D4072. 



*Sw? Bicentennial Souvenir Sheet w<jrih Over 
$2 .OD Plus 100 Different Worldwide 25$ wnh Ap- 
provals Tarhe&l Philardict, Siler Ctty, harth 
Carolina 27344 



MOW To cpllbdt Stamps For Pjo-F C And Inues!- 
mfnl . . . New. Complete Guide . . . S 5 .00. 
Duaranteed:! Inuestbrs, box 7558, Saskatnon, 5ask.„ 
Canada. s?n 3C2 



TREE.! Mml Indian Penny Stamp To Inlrodvro 
Qgr Fane Prt liii U.S, Approvals Mint £ Used. 
Mostly st &Q% Harris . T&S Stamp!, P.Q. Box 1532. 
Ssulh Send, Indiana dE634 



■■ WHBtESALE" U.S. . rnreien Pr cdhst amt Catalog 
Free! Everyth mi Duaraitteed Scnneider, Bex 1240, 
Grand Rapid*. HiclURMt 49551 

~ Fiee "world" Wda 'stamp* wiiii ‘apj*™«i*.’ 

Crapfnjns sox 4B7W. GilEslFuri, MidtiKan -V>^!j3 



COINS, TOKENS, CURRENCY 



HONG KONG DOLLAR Oily T0(,. Ln , £ 1 rtu.atd:l 
cuprankkBl dailai. Limit fine. 1 Adults Or.l y>, Plus 
price lists. Llttletnli Cain*. KM-1, Ulttetod, New 
Hampshire 51 S$ 1 . 

INIIAN CentEll fen Diii*r4iff IT Album *10 » 
Postpaid. WALHQCD. 201 Qruid, Lake Geneva., 
Wisconsin 83147 

1 OLD Liharly HIM Nickel! Only $1.00. IsSuhl 
hEtnre 1933. 1 nit 1 S*t. (Adults Only i PlutS price 
Imt* U melon Coin*, HL-1, UtH-CtM. New 
HampsOlit $3561. 

"iNDiilU’T Tin Different'— oflly"* 7 , 00 . Bcb T r Doi n*^ 

Box 1115J, CifiviDt. On in 45211 



13 DIFFERENT [Scare e> Buffalo Fflckuli $7.00. LO 
Different $5 DO. bn in Fair, Bur 911. New Turk, NT 
10008 

TEH Fprelrp Cdl iv* Iron* Iceland, Israel. Pakistan. 
Algeria, etc. Only IOC. t*fluR* Only.) Wnn-lerfyl 
price list iiscJuntd LHtktcn Cams. Mh-L, Littleton, 
N?w KimpslUte 0356 L. 

UHBELiCVARJ-E Tflfl UNCJRCtIUTEO CeldS. frw TW 
C9UMRIES only $13,99. ErrtieprisM, Bdx 278. 
Ceteau-Laiidiing, Ouihec, Canada JDP Tuff 

COLLECT CDlHt — How to start collectlnE tor 
t nve*Sifjftnt and ffiofiL, wher-c to buy an5 soil, vahi- 
able iniorirMtiini report $1.50 U.S, orders only, 
Satisfaction Guaranteed. Shipped r«n U.S. ware- 
hfr«« D £. Wlllmm, 317 flreetirtpod. FTipwosbuffi., 
Quebec JOT IA5 



JAPANESE liweslon money — uncirculated *1$ 
btnlnote. Free Jisling! Bcason Aasoclates, Box M, 
Arab, A|. 36016. 



LINCOLN*! 21 OiffetWl 1915-45 - $2 J5, 35 
Differed uncirCeUtmt - $2,96. Nayko, 2140, Kennedy 
Airport, New York 1143$ 



BINOCULARS, TELESCOPES, 
MICROSCOPES, MAGNIFIERS 



SPECIAL! ita.OO i,H rAgiriar price. These 6k 15 
pnwered btiwcutara waifh cnly 7 fiz, Send $69,115 
toanh w money order tg : HguiH (jf iL*if b*th, Pur 41 
Haute 6, Box $11, BdImi R«i(t, LA 7U93S 



CAMERAS A EQUIPMENT 



POATAfflf CLWELI* [THDill — Mounts on Tripod, 
1101111 Camera. Subject, Aackg round. ComoiBlaly 
fidiiiMobir. $17.95 hko. Brochure 25 1. Idea Faetwy, 
BOi 2L5. Valley Spring. CA 95262. 



COLOR SLIDES 



travel color-slid^ world- wide cataiot w«. 

Worldwide. 7422M WasJiAurn, Minneapolli, 
Mrnmvota 56423 



BOOKS & PUBLICATIONS 



M dim'- MAKING. , Seif -Help. Mill Order Bh$*. 
‘'Ltnukwoi id" Circular 25J Kaerthir, Boa 92B-K, 
Look Havas. PenniyLvtnit 17J45_ 

FREE Miiizine Fealunna 5M Book*. . Natural 
Hailth, Oaidenirvi, other mle railing subjeeti. 
Pipvgkei Press., it. CathiriftAvit^, uni aria LJK 
7fi9 



PUBLISH Your Book! Jti.n oui sadCdUful Buthdr*. 
Pnblkity adytrtiMnf. beaulitul book$. Ail iup|ecT* 
inv^ed. Send ror r«l- tiled boatdet and free manti- 
*tnp1 itpoit. Car Him Pr« 5 , ficpl. PMt . 64 Fifth 
Avenue, Haw Turk IDD11, 

FUEL Book. Prophet Elijah Cominf Before Christ. 
Mceidda Mission, Dant. S3, 48 1 Thurslon Road, 
Pucitttler. N.V. L*6JB, 

PUBLISHERS' OVERSTOCKS BAKULIN BOOKS. 3.000 

llttP!, ail iubjert*! Trae ceteldt: HsmiLton. »B-51i 
Clapboard, D*n4ury, CT 06*10 _ _ 

ItU AHTlBItE $ Ilea Market ’ FUractsry" $3.00. 
NairanwnK "Y-NB1", 8 (n ft SOI, fort Lauderdale. 
floriOa liliu, llvilers Wanted. 

GREAT PYRAMID. Free' 4A-P4K* b«illrt."sTAN"l>Rlfl, 

Chuiler SprTiKi, PA 1942$ _ 

Flit Detain. Hicaunti H *wwM | Greatest Auie 
Jdh^s ' Clean Lu-sDn. 2D2A Slayton, Mooringsuurt, La. 
F1DU 



FANTA-5TIC hew CotK BM*. CAHAD1AH Author, Duly 
93.GO PEirs $1.00 Postage. CDF Mail Order Company, 
35, FE.R. 3, Diiufciattown hew Brunswick, Canada 
EDC 1 HQ 



FREE Dews letter $ub.scrrptNHi! Wrile: ielSheHancn, 
bm 25941, Riieijn, Norte anojini 27611 

■‘HOW-to 1- resume manual rwn ay-back 

gd^rantea Free tiTi wi|h order Performance 

EDP, JfK. L 4 1643 ClmarTon^ Ml, CUBItiH, MI 4W4 

GOOD Ftawa B idles— Todays Yersian: Inlomutloii 
II. W, Bridge s,- 9tw 441$ . Wdll YWtwd, FNyHft 33023 

LIVE LQNfiER -- N^Hhier. Secrets Revealed. $a!ls- 
fietion cunranLccd. "$1.Q8 PastpaiO", belts 
Enter prise:;, H325-PML Vaide Circle El Pesa, Texes 

79907 

HS MILITAlET 5URVIVAL MANUAL pin 533 rum Is 
on - Lainenlry - Auto RepkH/, - Hetlronic* - etc. 
COMPLFTE CATALOG S3 M 1 Refundable!, WALTER, 
411 Lonimeadows, Will£N. fit. QSftftJ 

heat inflation while making yoor home inde- 
pendent from national ameriefltlm, -GuNh fu telf- 
*ulfic ierCy hoarding Mod and supplies $1.00 
Advance Putii. cations, Bos IbLE-F Paradise, Ca. 
9$W9 . 

VQIf CAN DRAWL . . , Free Inlormation , . . willti 
Drawing. |D14 H« 1 h Wri|hl, Sant) Ann, CA 927101 

WU.CEANESS Li Mina* Shelter, ‘food, ' Power, SaK- 
fielense 3 op«* Free Catalei;. Asnen Cabin, Box 2517, 
Flagstaff, bi lord 86003 

FREE "How-To" Boak.et Catalog. fildar-Housa 
risneyraan, 2 K»M Obtervitory, Cinclfirutl 452QB. 

MAIL ORDER AUDcESS - Knew hpw la era d the 
pitta! Is. -ktve Hun-diwl*, $6,95 pptf. Paiker Huuse.. 
P.Q. 9ox 12843, Knoxville, Tit. 37912 

NEWiLE~TXtt$^ 0 i»~kj~ P-impti I et 4 — Available fry 
Mail. — 32 PaRfl Subject, Soirroa Directory — $J.S5 
-- Frank Un Fur., lining Campany. S2D9. East 
Millstone. NJ DBB7J 

HUNDREDS - Of "BArtaln >«m. AH SutJectJ - Ftifl 
Cnlala^ui: Eldon P. N sison. 4tft3 E 2$. T ucson, 
Arizona S8711 

Bt.*T ACCOUNTANTS) How la know in jUst a secc'nd 
the total of AHT Rtteen d,fferent numbers wha^i you 
know fust one number!! Reaft 'Tour Ua|e*ty . , . 
what's JjOilte em7! m Uffifrn 1 . e vab If iccrffs. 5«rd $1.99 
tbi Chan’.poiitbn, fiept, Cl 3, P.fi. £or 5- HE. Union 
City, ».J. C7DB7 

FREE! CHlaloe. "35D Self fmpravamant Do&ks Jr 
Bellon, w, Bockiaiid St., Philadelphia. 

Pennay lvaffla . 19 1 41 

HOW Tn Start your bushnesa do limited capital, 
-:sii n-iDS far posilive jimceji), Send 5B.b5 r "Jo^ 1 
Muael F^i1er^^|.|e^ 1 ^, , PM-6, 1434 Argent Blvtf.. 

Wiflstcm^aicm. N,.C. 27ltl7 



STOP DRINKING book Stiows 31 Wayi. 6rnd $4 9$ 
tm Mike Palmer, Whispering Pines BfD 3, Qtrry r 
New Hairipshke Q303B 



4CeeUnuiil m mart luge) 



2m 




books * publications 

HCcnti n u i4 Irn pag*l 



FREE Catalnfi — MorMY-MJklfll, SflJl-IImpiOve. 
mini. H&w-Td Bofcki, E/£ kawicd, Bo* 34QPM, 
forest Hills, N'T 11375. 



HEW Fortune Building lAldrmitldvi Book. Write: 
Kite Company. 6215 South ftimp^U fhvd., Lqi 
Angela*, C^lHprniB WK3 



PLAYS, SONGS, 
MANUSCRIPTS 



WAHT YWH book pufllu*i*ut Learn Imw ws put- 
iLihf. advcifast promote, di st n bule All sun led s. 
Fret naokiel pm. Yarttage. ME W. 34tn Street. hfrw 
York City L000I. 



MUSIC INSTRUCTIONS 
& INSTRUMENTS 



GUITAR MUilC »[[ CATALDfi. [a 3iL( Gullet Cfi-, 
gm a# m ind, FHHiai 3M3i 

SOHU UEJNKt FROM T0HI MEWS 

ADUTHS-DUNO, Bex 5SD1, TcuflikirH, Tllll 73 501 

HW PATENTED JLWt riJUtP. Flreil midi. INut- 
tiateb IrUiruCttort, $4,95 ppd guaruitaad. free 
brochun. Tru-Tori* Harp, Dept, PM, 4455 S-E, 25th, 
Portland, Pregoa Vital. 

iOCHDJMt — Faftttul Mlfctt. M HoUitf! lev 
porttr-tp-lou Prices. Say*! Cordovox ted ftatrgn 
Sljris Home Trial. Trade-ms. Term*. free Catalog! 
Accordion Corporation, Dept. H. 3535 Belmont. 
Chi cago SM41 

INTERNATIONAL Catalog rtlirtBta Ut makers, re- 
paired of stringed i rrstru ments . Jrt parted wgpdsi, 
peM a jLtessdr it:?, Nils. Fine Carman -made vidlim*, 
violas, cellm, Djuij and bnws. Send 5 5c for cata- 
Ide. Credit Lertif-cala worth $L25 enfiiofed With 
ttUJOE. IrtEtfnitt&ftH Violtn Ufltpany. Dept. HD, 
4dU W. Belvedere Av*., 8 a Hin ny*, ltd. 21 315. 

SUPER^VlNGir Guitar String*. tauttorieS, Ef- 
fect! Pedals, Microphones etc. free catalog. 
Super-Slue Musk:. 6m 347, Boca Hal on. Florida 
13432 

MAMAS, PLAYERS, PUMP HGM&. Rebuild and 
repair. Catalog Of "Ho-w-to" boots. $2.00 tratund- 
Jblel, Vestal Press, Vestal 11, Haw York 13854). 

See Catling) Kits and Cdlhplite*. Harpjlclurd!, 
Hammered and Appalachian dulcimers. guitars, 
banjos, mandolins, Hughes Dulcimer's-, 4419 West 
Colfax, PM. Denver, Cola. BOStW. 

MUSICAL SAW — If you tin wftlfilt, can pl*y 
the Saw. Produced iinte 1921, Details- Free "Saw- 
ing News oF the World". Mussehl-Wastphal, I3DPM 
souin_4tii strut, Delau an, W Hoarwin 53115 

EASY PLAY Dulcimers, from l&fi.QO. LAST MAKE 
KITS. Irorn 327.55, Mandolins, Banjos, Whistles, 
more; catalog. HERE, lnc. L tfP. 29 SE Main St„ 
Mmneaooiis, Minnesota 55414 

ICCIIItIH Top Brandi, Cormwoi, Buy Direct. 
Tremendous discounts. Trades accepted. Free bro- 
chure f'M. Accordron-EMtame, LE West 19th Street, 
Mow Y ork, H.Y. 10011, 

ELECTRIFY Player Plinoi, Pump Qrginj ttulekiy, 
inexpensively with lee Silent Suction Units. Write: 
Lk Moile, P.Q- Bbx 3Q9F, CQlvQf, Qfegon 9 775* 

FOSTERS Tor collectors. Sir Michael Tiweh great 
II vi ii u comooaor't 751 h Anniversary. Jo post-paid 
Ircm;: CAfltQOC, Suite 25-30. 12 Henrietta Street, 
London, England 

PIANO Owners NtW, C tor hr Illustrated Repair 
Guide. SS.M. flo* 273L. MontgoflUry. At 36105 

" SAXOPHONISTS, Dla rinHtf dt pMr jut like pros. 
Samples, Free inFormatlon. Progressive Studios, Ro* 
26, HooseufFt, Utah 04061: 

SAnJO, - (D lTAfi Cassette tessons free Catalog. 
Bailey. 46Q5PW Lara, Chattanooga, TN 37416 

POEMS Sel To Music. Nashville Music ProdirctiflOS, 
R.-it 4001 -PM, ttaihvIHfi, Tennessee 372D4. 

NEW BANJO SHOE: Simple c hording methodt 56.95 
to; Pe|i Enterarlses, In?., So* I4D-B, Sparta, Wis. 
54SM 



STRINGS, ACCESSDK1E4, SURGE PANTS, REPAIR 
1O0 hi Catj.li.ij: 25 C. Slrmgking, RIFIon, New Turk. 
12471 

S-UITAR, 0pnjn. violin, Mandolin Making Materials, 
Ate essd ries. Buoks, Piano Tunihg Kiti, Cataleg 504, 
Intemational lulhfers Supply, Bos 134 44, Tulsa, Ok 
74112 



EDUCATION & INSTRUCTIONS 



WELDING TRAINING B«liC Phd Advanced for Ma ; rl 
Processes - Arc iStickl, MIG, TIG. Gas Pipe nil 
processes. A non pioM school. Accredited metnOer 
NA7TS. Approved Ohio 7D-12-D5E4 HT Write lor 
seboci bulletin and course schedule, mpbirt 
SCHBDL OF WELDING TlC»Nai06Y, Box U, I rr.y 
CM 45373 

MEDICAL CLECTRQNICS TECHNICIAN. Jan the 
medical |**m. Trwbiethpp-t fKGt, EEDs irltraiound, 
etc, Learn a prestigious profujipri at home, De- 
tails: Dniversitv, Dept. PM3, PC. Box 9622, FreSno, 
DA 11-3793 



BUOKftfLPtHG Or Accounting I EjU hom(-x:udy 
pun piepaifls jrdii fldfcfHy tP dp your own Bonks 
. t . or eUieri. Approved tor YelAUNS, Fret "A<- 
rountina Career Kit." Wrltei Acoounlini School, 

lilpt. rauw, Ntwpftrt Btieb, CA 92660. _ 

IHDlAHA University DNers Over 173 Correspondence 
Caunt-i which cap lkju to a High ^chpul er Dal- 
lege Olglpmg. for Information call 800-457-4454. 
In Indiana AQU-H 22-4 792 or Write: Independent 

STirit lilvillen. 0W(P Hall 005. BLdamington, IN 
4 7405 

ENTTEHglOH And PoJt-Gmhjile Awards In PM lain- 

E hy, An, gclenep. Botamc, Medicine, Homeopathy,. 

ailioniCs. and oilers. 30 tuDjaeft Curricular Iren 
[airmail Jt.Ofl rafuodablej. Ittiiilrtr SuiUx College 
of TechnoleiY, High field, DaneNII, SutU), England. 

INSTANT HIMHY , - . HUY MAY TO tEBEMIER. 

No memorfiatFpn. Release "photographic" memery. 
Forget mlningl LiOaratec extraordinary ktinw ledge, 
I>IeuIS, ESP. Immediate results! FYH InlOimillOh 
institute or Advanced nnuking. &45PM viaLapat, 

Paeillc Pallium, Cali lor rHa 90272, 

LEARN CQIMIUCIU RERIGERATIDH SERVICE. Free 

InFpr mal ion. Practical TechnOldgy. 351c Marti 0 Street, 
Ota Hlllt, N,Y. 11746 

CILEMAH caup SfJIK Repair. Earn as you leun 
at home for profit dr hobby Lunin ms. Stoves, 
heaters, Hi made is. Modem Schoei*. Oepl. PM, 
4225 H. Brown Avd , Scottsdale, M 85261. 

RADIESTMEJi*. "ftidiwucs, DHrtlnc E.S.P CauiHt 
and Equipment diuatrated Catalog 8l.CC [felundahle) 
Estabtlihad 27 years Dept. FM/R. Artie e Copen 
Kighfield, Dsn chill SvtUi, England RH17 7 EX. 

AUCHCHEERING . free” catalog. Resident or Home 
Study Coufje, NathvJita Auttlen Stkool, HithylHe, 
fh. Mailing address - P.Q. Box. 19(3. Lawrerweburg 
TN 38464. 

DETECTIVE Profession. E«y iieme Uvdy ; Ith tie- 
tack or lapel pm, cert ihca.lt* future, Prolessioiui 
mvestigeiurs Traiplog School, flajrt. CP, P.D. Sox 
t-BM, £an Pedro, CA M733 

IfHlVCHITY DEGREE! >T HAIL Programs! Bache- 
lors. Metiers, tfH.O's . . . free reveai-mg details, 
■Cwwotim, BCk 317-fta, TNllllV, CallfwnH ft2MD. 

HOW Your HIND CONTROLS HEALTH! E»y method 
sheds stress! American Meditation, 1232 Race Road, 
Baltimore, Marylaod-_2l237 

LEARN Asl-ftp or awaks. Rtcords, tapes, nouip- 
ment! Free oitalogl Drawer PM-440, RoitoSO. New 
Mexico 6A3-.5 

eartendinq - Bar Managbibiot Home 6tudy. 
fiartendm* Training, 3843-C S*n Ftmando Hoad, 

ciendjie, ca B12 M 

lUDlioNEEftlNC; Mendenhall School of 
Allot lone Bring, High Paint, Nrnth Carolina 27263. 
Fren Information. 

REFRIG E RATION ’ "or Aircraft ’ "Mctfiinlcs^s’mnplB 
81.00- Box 13660, POrl lend, Oregon 97213 

A ITTOd U CGE ST I DM. 51 eep-l Earning headquarters' 
Tapes, records, books. Gigantic catalog free. 
Research Association-, Box 24PM, Olympia, 
Wash melon S550L 

LEARN GAS TURBINES I Correspondence course 
dbver^ng all systems jiiaintenante. theory, cpvia- 
tiOn. Establish Ed 1957. Valuable Oioloma awarded 
Amerkan Jet Echocl, Department 1058, Derby, 
Wentana 59829 

RE ISDN WORLD WIDE COLLEGE DF AUCTIONEERING, 

I NCr— World's Largest -46 years. Term soon, Freo 
catalog, VA Approved, Modern A-actron Library 
"FREE 1 With tnrpllrtisnl, 515423-5242 - Col. 

Go-rqpn C. Taylor, P.Q>. B-nx 949. Dept. 19, Meson 
City. IA 50401. 

USED Courses! Books! Lists 25C- Smith's, 124 
Mari borough, Salem, Mamehusetts 01970 
LEARN 9ewinj! Machine r-epa in n-R . A probtable 
Trade, Easy 1c learn.. Free details Sewinn Center. 
1 e ’ iff, ftDdifrlta, GA 31079 
FI AND TUNING PATS. Learned easily at heme. Ac- 
credited NttSC ci Approved MILES 9RYANT SCH30LS, 
■HC„ Dept P. 3631 Slochlen, Sacramento, Caliluhtia 
95B2D _ 

NEW VABYT Infwcy to Tint Brpd« Itrly Learning 
Program. Newtletter, 93 WtDller, Arlmgtoa, 
uiiiirkviiiu 02 174 

SCSEEN'Pfintilyg. Learn how To make fiiPney >1 
home spare time printinit signs, bumper stickers, r, 
shirts, more, Prim on -japer, plastic. gFass, metal, 
labile ■ . . for t lores, reellpry, mill order, lac- 
tones, politicians, etc. Write: Screen printing Center, 
4 401 Birch, G-rpl. PBC40. Newpprt Beac h , CA 9ZH D 

BETTER ENGLISH Can Increase career opportuni- 
ties. I ihprpvfl your grammar In L2 hours. Easy, 
effect iva. unusual methud. Box 5532, Evanivilte, 
Indiana 47 715 

C| PCX and wjIgH books for col lectori and re- 
pairmen. free catalog. North American, Hox 7 JAR A. 
fox River Grove, JJdlinois 6002 1. 

PEAS DUAL Correction;, Commercial Art, Calligraphy, 
T-enpry-tj-. Box 118 IK, riqua, Ohio 45356 

MR. WORKlNG-MAN! "BE A WINNER.'' "Winners 
Make Marc Money And Work Levi,'“ Only Tna Rc - 
quiremehtt: Follow Easy lostmctionS — Don't Ouit. 
Details. Self-Motivatrpn Institute, P.u. Box: 2136, 
Dept, pm 5. Great Neck. Hew Vork 11D2Z 

IS THERE LIFE AFTER DEATH 7 Tor FACTS, Send 
I2.GD and long USE- XDH, 1I07N. Main. Mt. 
Pleasant la. 52641 



PARENTS HELP Children with elementary math, 
Dunk caniain; ideas tar number FKta. f6.79, RDBtN, 
426 TwnllfiwR Ho*d, PtiiiadalphFi, Fa ■ 9 L 16 

UHIVEUI1T DECREE? BY HAIL . . . QUR IPECJAL- 
TV. FREE Revealing details. Success, Box 13 IS L -Mi, 
,. 1: l jrnLiu j . OfiJa 43211. 

EARN HIGH SCHOOL DIPLOHA 
AT HOME FAST!! 

STATE fttjistereil. Lowest Tuitipo Avaitabta, Individ- 
ual tounsmin-g. Creddi AwardtO: for Job IxpLii-nncE 
and previous Cpprm, Free gchqpl rint Call Free 
J-8MT-327-S1*!. Cambridge Academy [PM-5|. 4<W E*st 
Osceola, Stuart, Florida 33494 

IMITATE MILLIONAIRES! Biuifivr^v* PltKmf! S|m- 
ole! Scleottfc! Book |2.00, Edinv, BOG Hunter's 
Trail, 2 3C, Glendbra, CaJitornla 917-iQ 



EMPLOYMENT INFORMATION 



auSTAALIi - NEW ZEALAND want ftul 75, (JDO 
jobs. Alt occupstiDos. Big nay. Free transparlatmn. 
L.nij layer HstmgL ^2. DO, Pius i normal ipn £3 other 
cuun+rici. Austcd, Box 41EGC, Heyward, CA. -94540, 
INCREASE Emplnymeivt Oppaitunlty and Income. 
64Crtt% Roveatad - - $4.95. Hont Publication*, 

Roosevelt, Utah B4G65 

RESUME wiltlNR — “prolesilwiirriB. Teenmquei 
and Sample;. (2.50, Bu 9776, Pillsburgti, PA L5J29 

GOHFUfCR FHQGRAttMIHG. Informative Booklet: 
Required Aptitudes. Educatinn; Haw, Where to Train; 
eie {4.98 Postpaid, figuth, 256 N. Ctaig, Plltifaiugn, 
PA IHIJ 

BROADCASTING CAREERS. RfWW wtijt It tlk» 'ii 
have 4 carter in Red-lo or TV. Training, Qualtlicilinhl, 
Earnings, and Places at Empiaymont covered in this 
25 psge report, gend J3.95 t»i CAREER!, Dept, PM. 
C^/&ai ||9-A, Pifcrvlfta. KY 41901 

JIBS OVERSEAS , . . (lAcludlRt MhU.) Fret De- 
toils, Global Cmploymsnl, Box 8C-6-PM, Nalionil City, 
Calllornia HD50- 

HAWA 1 1 -( MPICnf ME NT-NOIIS tHE.REAL. ESTATE.HL3 1 
NESS OPPORTUNITIES, send $4.D5 tm Hawaii lolnr- 
nutltm. P.0. B o* 25217, Honolulu. HI. 96a» 

GET Iho Job Ton Want! fteaume WrillnR, trttdrvidW^ 
log Teehoiques Revealed. 12.25. Commonwealth 
PoblltlTlMt, Box 24454, Lexington, ttaflluaky 4D524 

THOUSANDS OF JOBS. All KINDS, ACROSS AMERICA 

In Federal Civil Service! Security, Coot! Pay. Ad- 
vancement, Full Report if. HUSHED IMMEDIATELY! 
Sunshine Books, Dept. A, Route 2, Box 598. RuslAmg. 
Virginia 245BR 

B E COM E _ A _ dTS C 1 OCM 77” inlfM information from 
professional mcks tells ycu how to gd! your Start 
13. DO. Caver cer Marketing, Box 642, Berwyn, PA 
19312 

HEW AUSTRALIAN OPPORTUNITIES Fact Book'! . . 
Elg Pay Jobs!! Emptay-e/ listings!’ Fffle Transpor- 
tation!! Housings!! . . Many More Sacrctiif . , 
FREE DETAILS!! . , TEC Publications, Box 1672, 
Madison, Wl MJD l. 

RDCXY MOUNTAIN EMPLOYMENT NEWSLETTER!! 

Colorado, Idaho, Montana, Wyoming!! Current Open- 

lass — AM Occu pal ions!! Fres Detail; 

I nternioonWin-L, 3506 Birth. Cheyenne, Wyoming 
S20D1. 



EMFLDVMENT 4RFL ECATI DNS. Hon 1e complete, 
Simptai induced plus fUidelinoS. Send iT.OD 
Human BeSdurce Services, Box 11373. Ft. Wayne, 
IN 47657 



FEDERAL — ENVIRONMENTAL — LI FI SCIENCE 
JOBS!! EMPLOYEES- . . . STRATEGIES . . , SERVICES!! 
Sample 11.00, JolWMfCh, Rose 3D6B-PM1, 
CaitaertbufR, MD 23760. 

OPPORTUNITY OF 4 LIFETIME — Alaska's Boom- 
ing seataorf industry Heeds Many Skilled and 
Unskilled Workers Now, Transporlalma. Room and 
Board Provided. Employe! List Application Pro- 
cedures and Cgfrdiltanj., $5.00 Reiariaff, Box 14 E 4, 
Kodiak. Alaska 9561 6 



UNDERSTAND Why Applications.-' Resumes ARamsl 
You—Free Details! Npw! Dr indue 1 Marketing 
0ri:*ni£ptign, fliAEPW ^asce Cr , ftegins, Sail-. 
S4> EK5 



JOBS ABOARD SHIPS! Complete guide, including 
addr asses. (2.96. Tama-lpais Press PM-7, 2& Vasco, 
Mi N Val taj, CA 94941 

HOW Tp Jntarvlvw — Secrets Revea-ied — Fr** 
Detail 5 — Careers Box 2909 S, HiEhmond, 

Virgial* 23239 



EMPLOYMENT WANTED 



QUALIFIED Electronic TechnolderSt Nil work chuap 
for employer 'sponsor !c the U.S.A. Box. 163, Station 
T, Toronto, Canada M6B 4A] 

IB YfU LMMWB fOfl EWUTHIEIfn Try Out 
Classified Section! It cdsCs only 14. DD per ward. 
And, il you wish Id run all or pert of your ad In 
ham capital leu eft- you can & to for n ntne 
as Gt.Ou oar word additional. Act new! Send yaur ad 
tin POPULAR MECHANICS, CLASSIFIED DEFT., 224 
WEST 571H 5TOEET, NEW Y(1HK. NY 100« 



HELP WANTED 



OVERSEAS Employment . . . 1 10.KD-S60.Ma +, 
Free I rel ormatlsn -f FtrptayTent Internatiaml, Flux 
292] 7-AE, Indianapolis, Indiana £6229. 

tCddllnueri an next page! 



MAY 1 960 267 




HELP WANTED 

[Continued from page) 



Wt BUY nEWSPlflfl CL IFF 1 IN HI ni Obituary Notices 
I in *3 uu tacn. Instructions *JtW. Clipping*, Den 
4755-PM, ptiiiwtJpba, Pennsylvania 19134 

WANTED: Healthy Rellrti. Experienced in Steal 
Product!, Pert or Full Hint, 1* iwsn Productnm. 
Lquipmenl CMnjjany. L5 ok WACO, T e ■ ^ v J$JIQ 



FOR INVENTORS 



INVENTORS: II you hive an invention lor »le OF 
litinit. wnla Ipi trfcfr booklet explaining Haw wk 
can heir yon. Kossiler Sales Ccup,. C-55-F I, f vafltfrfll, 
Druo 42439 _ 

INVENTORS! Do yd or oWII patent EUKlI UTl 
HONEY— L EARN PLENTY! Complete instructions wily 
SJ.SW. Hvles CtrfiCtr1S r Hu* 2411. DC cl. 6. SI. 
Louis, Hiunvrl MlU 

INVENTORS — muled Slates Patent Office 
Searches. Pa! ml Development Eattnetrlkl end M*t- 
n. ci i hi; of you i In* c n tiiifis. ideas with manulicturen 
contract s. Semi For PftEE. INVENTION CEITIFItATEi 
and rnvenlron miorroalioh, Serving invcmrurs Sirrce 
1-J4J! HOIte* SPEC10R, LICENSED PROFESSIONAL 
PATENT EHEINEIfl. fulmar UNITED STATES PATENT 
□FTFCE EXAMINER 1615 Woolworth Building, Hue 
Turk, IDQQ7 

PATENT AND REVEL-BP Your Inuentrort, Registered 
Patent Akhhi and Licensed FratesEroiul Engineer, 
Send For FREE PATENT INFORMATION Lvery Invenlm 
Should Have Richard L. Miller. 3612 WMlwofth 
An i id. ng. New Vprii, NOV York 10097 1212) 267-5252 

NDNPRBFIT FouMlAtlbn helps I nventars .Wides.1 
range at services, free recording forms, free 
evaluation.. Affinal td I rwmtor j Foundation, 591 -D 
Iuwh, Calored® Springs. Co 809D9, 

U.3. PATENT Office Starches, 224 0 roadway, Room 
3815, KIh York 19007. Free invention certificates. 

REGISTERED PATENT ATTDRNET VrasfiirtBtoni D-JC-i 
Suburb. fJori.i id A KpHitstrift^s, 414 HnnR&rford 
Dmu*. Suit* 4JI, IfldndUe, Maryland 20659 _ 

REGISTERED PATENT ATTORNEY. Applications' and 

Searches Mail Service. Free Preliminary Review. Bui 
392, HjIEwbMI. N V. 10546 

NOW TO INVENT! New publication By successful 
inventor 3 ID. 95. Creations, lion 299. HamplMi. VA 
23666 

PATENT ATTORNEY -REprtsrots Inventor! fry mil. 
Bai 405. Medfield. MA 02052 

NEwr ,J Fa4trrting Your Invention Yourself!" $29 65. 
MGiieyUjCk KUdiahteaf Registered FractiironET, Dei 
7400. Washington. D.C. 20044. 

PATENT work done PEH50NALLT. Etofiamicil. Free 
review Aegist erenj patent A^ent 1365-A Pnlornjc 
Heights Drive, Octoo Kill. Maryland 20022. 

DRAWINGS . Fpr required Petenl Office FI line. Bov 
»5. Maya. Miry land HIDE- 

protect your inventKMT. Registered Patent Attor- 
ney. Many Years Experience, all Maids. Individual 1 
I nve piers Problems Given Special Consideration. 
Very Reasonable Charges, Write ter Free Information. 
Paul H. Gallagher, IK W. Adams. Chicago. tllinol* 
60601 

MANUFACTURE, Proco rent Wit, FlllHCt h PlIenllDf. 
Sales 00 'S and DON'T!. Wayne Company. 

Mara Siam Diltfl 45B6G. SMALL BUSINESS CON- 
SULTANTS. 

PATENTS. TRADEMARKS. COPYRIGHTS. Find out lor 
yourself . information hook let and start-up Forma. 
11.00 Arts A Tofrhnolbgy La* Gfrnler. Bni 1 5 2 3A. 
L209 3rd Ave., San Du? eg, Eafifornia 42101 

PATENT SEARCHES RttHMftlt ■««, f f«’ Lilera” 
lure. Since 1919. Professional Engineer, 701 

Broughton Drive. Beverly. Massachusetts 91915 

INVENTORS Patent Ybur Invention. Free Initial 
Consultation. We are Registered by the U.S. Govern- 
ment, Victor J. Evahi A Co.. 4637 Eastern Au« 
N.E.. Washington, D.C. 29019. Since lffiS. 



INVENTIONS WANTED 



LEASH How la alter your inrtnt iah lor sale or 
license. Free taohlel outlines procedures, royally 
tales, requirements. Kessler Sale* CprporiilQn. 
t-fifi-IW, fromont. Uhic 43420 



IDEAS, i r,vqn ti cn j, new producli nefiried by Jnno- 
vetrve manuFacturers, Markellng assistance available 
to individuals, tlnheren, omversiUes. cbmpames 
With feasible concepts, write Fur- kil-PM, kMI, 
791 SmrtJhhelrf, Plttsturpti, PA 15223. 

IHLlltlDMi MAlSETEDt Cash Rnyeltl«s!~niEC |H- 
VI NT I ON PROTECT FOB CERTIFICATE^. Dcdtre Rector 
Manufacturer; Represent^tiVTl, W»JW)rlh OulMing, 
New Ycrk, H.T. 19097. 

HQKGHOHC lactory needs several new products 
every month to satlslr tbeir oversea tvuyers. Par- 
licurarly interested household items, toys, Ramos, 
gadgets. Please seNF sko|che| or dfrlailed eiplan*- 
non for evaluation and cash/ ipynlly purc.iiair; If you 
hive an ertitte/Jcceswi'Ty cjnrwt product domostic- 
»ilr because of quantity, price, or labour- please 
try us. HonfthunE Platl-ic A Metal Pfodurts Company. 
P.O. Bov 5t?7. Rwirntnnc, Hwiikwig. 

2 98 POPULAR MECHANICS 



INVENTIONS WANTED - FREE CONSULTATION - H(l 
IDEA TOO SHALL, Disclosure fegmratiOiO. Polenlial 
rash or royillJcs Irom manuficlutcrs itehiog new 
ideas. I bi tree iitFm matron dji how lb rogislei your 
ideaa Dill lii wFjlh: AMERICAN INVENTORS C0RP. r 59 
trt irllslc Ml. Dept. PM. Spring Field. MA 91D29 

1413) 737-53)6-. A Fee Based Marketing Compiry. 

OEVELOPHENT, MArkellRf and Prpmdtian ai Jrv- 
vervtHMis anO New Products — Law Cost. SedovnicV. 
131 High my Aw., Congers, New York 1962a 



REAL ESTATE a FARMS 



NEW! FREE! Big Summer Catalog! Over 5.4(10 
country properties described, pictured! Land, Farms, 
Homes. Businesses, Recreation. Retirement buys! 9e- 
Hrc-tad best thruoul the U 5. Over 700 PlfistS, 43 
states All Across America! Yours FREE from trio 
wnrld-i largest! ST19UT REALTY, lm., 7 5. Dearborn, 
Dept. SA09, Chicago. IL 69601 

CANADIAN LAND FROM *47.00 AH ACHE. L0*> 
man Lilly p.j jrmer (s ho :u n pi upends jlioii L^ndCd 

Idea! tor opttagos. hunim-g, fishing A invettmont. 
6 month manat hack guarantee. 12 monlii exchange 
privilege Cplalague 51.90, Write : Danedian E stale 
land, oept. 23C, 2S6 Lawrence Av«. West. Toronto. 
Lanada MiM 3A» 

HrtTDiic western Town DeftuttFui sooflmn ut*h. 
Hunt, fish, camp Ytarnuod. Huge valley rimmed hy 
mcmntains Lois S695 EiiJI price, *19 dawn. Domplete 
Inlormilior 51,00. SouUiwiSt, B(u 37 <N), B&ryl. 
Ulah B4714 

■IB - . . IEV . . . HIE . . . SURMA El UTM.QE! 
Over 2.709 too values coast to coast' UNITED FARM 
AGENCY, 612-ftl West 47th, Kansas City. Mo. £4112 

Off I CIA L UNITED 1TATES/CANA DUN DIRECTORIES:! 

, . , Ji.^ 35/ Acre!! . . , Complete Agncuirvral, 
CtHMMKW, Residential, Weierlioniage Listings, 
Homesteading AvailaOi lilies Inlormallon *3.99 -- 
Matronal Canlerr United Elates, Canadian Lands. 
Hewitt -J*A, Wisconsin 5444 1 (Copyright 19M) 

CALIFDRNIA. Acreage, Lets. *30 down *30 month- 
ly Bps 35391. lot Angelas 90035 

HOUSE H U Nil NR? Nnow WhaL Tb LdoR for. Siva 
Time, Money Ellc-rl. *3.00 Checklist, 24 Oregon, 
Shrewmury, MA 91545 

HOW TO CRT TOUR MORTGAGE IN HALF ANO 
SAVE MANT THOUSANDS OF DQLLAH*. Send *!. SASE 
Ig SAVE. P.O. Box 321. Jtn*urtDwn r Pa. 19046 
~ ALASKAN Homesteads, ISO Acres al U 2h Acre. 
For Federal Regutalien; Send *2.0D lp= Homestead, 
6r?T 674 LpM. Tumi, aZ 65364 
35 WATS TU FINANCE HOMES S3 .00 EASE, flee d 
Company, B3M Kingslee, DloPmingtnn, Minnesota 
65438 



FRff Real f Stale Prict List, Aifitrleth Farm 
Agency. Meiu, Arkansas 71953 

" own L»ND~ - rt(VN ~To~FhT<> And PircRiu Good 
Cbuntry Land. DctaiPBO Bonktet. *a.D0. Hudson 
House Enter puses. P.O, Bex 6565, Dent. PM I, 
Odeisa. Tfiii 79762- 

SUTlHS Ur Seilfdg a home? Save Thousands in 
Taxes. *4. Webb Enterprises. Box 219. St. Paul. MN 
55192 ' 

ULL your house vcntrsell, We made 342DO In 
thiee weeks! You can, too. COMPLETE iuilriKtirK's. 
*6. Choice Publications, 5623 Hugo Hoad, St. Paul, 
Mr. 55110, 

SAVE WNET $« - Salt your sm bo™, Cary, 
nfiecrivn methbd, Free details. Bux 3/6- p, Pickney. 
Ml. 46159. 

WHY PAT? San CommissioR 1 1 $ 1 Prufasaional 
HomeMUer Kit! *34 DO Details Free! MDNE.XE WORTH, 
pae 6D56PM. Whitneyvilt*, ct 0&517 

PECREATIDN land Tracts. 5-40 Acres, Idaho — 
Wash log ton — Montana, Timber — Views — 
Streams, l-n-sure rf title — Accns — L-ow down, 
Write: Western High Lands, Inc., Dept. A, Box 9fe!t, 
Hayden Like, Idaho 33835 

SAVE THOUSANDS!! Read "How To Avoid The Rail 
F stale Agent". Habin-son Publications. 14&-FM North 
Arcadia, LeUngtcn. Kentucky 40503 



EXPORT — IMPORT 



REPLACEMENT Paris American autcmcblles C.I.F. 
anywhere! Tradecc. 12094-1 Woodland. Cleveland, 
06 ia 441 JD 

2509 "Fast seltiRe" 1 products, Free brochures! 
Batted, Box 91309-05. Cleveland, Ohio 44 ] 0 1 



PLASTIC SACS 



PLASTIC lie WHOLESALE 359 Sire* Slocked. 
Catalog SDC Mi Ivan. 7799-PM Lrlerprise, Newark, 
Cahlcmifl 94560 



BUY IT WHOLESALE 



RfMACEMENT PARTS. Service tools fpr Cham 
Sews, Smell Engines. First Duality. Substantial sav- 
ings. Free Catalog. Stpres, shops, five sales l*x 
number lor dealer IntormatioR. Repair Parts, Bex 
63294177, Erie, PA UBia 

WHOLESALE. Leather Goods — Send " *2^59 lor 
Brochures, HamlmBOe. ioi 699, Conrers. Georgia 
3D20J 

SAVE ON PARTS! Free cntalag bammed with Motor- 
cycle. Snowmobile. Small engine carts. AceesLonei. 
Manufacturer'* Supply, toi 157-pMi, PorcAester, 
WixuntiR 54425 



BELTS And BuCklti. Complete lint f;nt aillert 
iitc ludi rv tiiicLera. motorcycles, CB’S, westerns, etc. 
Air PraFits, Cump-lele dealer id 09 . Catalog, details 
Iren. Anchor SpeciALiLIes. Am 3.95B-BPM. North 
Pffrvirlanoe. NI D2911 

WDJtLDWlDE Wholesale Bargains. Imparts . . , 
ClosebiftS , , , OraDShiD . Maroeis, 522SPM 
PorkwAJ, Highland, IntfieN 46322 

4QQ.D06 RAR-CAIN* Help* Wholesale: Many free! 
Liquidations . . „ Closeout i . . . JdS Lots . . , 
Single Samples free Delarts. BarcamliuJiters 

Ojiporl unifies, Bov 730-A, HoltBnd. Miihlgan 49423- 

WHOLESALE CATALGC, *?, Rrlu-.UUli RBD 

Enloipnui, 4555 ClMfien, Chicago, IlhROlS 906 3D 
CLQSEDUTS! Discounts! Below wholesale! frnebies! 
Samples! ODN. flirt 20152- PM, ferndale. Michigan 
4 EU 9 . 

HAVE Dwn Busmen*. World's largest wfipleaeteis. 
Amnriciin. lornign Bargain*. free details. 
Intermit oral Burn is. Boa 163BB-N1, Portland, Oregon 
9T?LB 

BINCR, Jewelry priced 130% below Retail Price, 
Catalog. 11.99 (ftclundablej. Anka^PM. 95 
Washington West Warwick, Rl Q26S3 



ADV. AGENCIES, 

ADV, SERVICES^ MAILING LISTS 

EXPERT A-sii stance lor mailorder, advertiser*. Rate- 
bboi leading newipaperj, magajinei *1 ,99 Chicago 
Adveitiaing Agepcy, 26-EM Jachtun. Chicago 606Q4 

MAILDltDEft ADVlflmEHSir CLAUIFIIO ADVERTll- 
IHG CAN BE MQST PROFITABLE AND HE WARDING. 
PflflBl.EH ts TO KNOW WHAT TO 99. WHAT NOT TD 
DD. COLUMBIA GAN HELP YOU WITH YU UN MAIL- 
G RGEfl rRGCRAM OVER 29 YEARS CLASSIFIED 
A9VI!tTIS!N6 EXPERIENCE. NNOWLE06E Of flEST 
rtlLLIHC FUEtlDATlDNS. EKFERT C9PT SERVICE 15 
ALL YQ9BS AT HD INtflLlSE OVER PUBLISHER-* 
STANDARD RATES. CHANCE* ARE YOU W<1L SATE 
MONO WRITE TODAY FGR FREE DETAILS PUIS TOUR 
FREE COPT OF “MAILORDER ADVERTISE?'? RATE 
GUIDE". COLUMBIA ADVERTISING AGENCY, 00 1 
17B5-PH9. RICHMOND, INDIANA 47374 



RUBBER STAMPS 



rubber stamp*. Tree Cats log , lackscrn '*, 
Brownsville Road. C-191. Ml. Vernon. Illinois 62864 

PERSONAL mo Pocket Rubber Stamp. 3 line* |2.75i 
belt-R EnlorprrSes, 121170 Valley Spring Lane. 
#39B-P. Studio City CjlilLin^ H16Q4 

POCKET flubber Stamps, 3 lints 12.50: LyWwy 
Ru-hbor Slamas, 435 Dcean Ave.. Boaohwood, lYew 
Jeriey 06722 

RUBblfl Stamp Catalog 1 1 - DO, Relundabre. Business 
Cftfd*, vpungen stamp shofl, Princeiea, tewa 5Z7ea 

RUBBED Stamjis "Made' 1 . 3 Lines — *7,00 BjMf 
Ink Pad. Addi-HOiUl Lines — 75C. Wrlgfitf. 11531 
1 oom iv, Chicago, IL. 69643. 



OFFICE SUPPLIES 



HOW TO MAKE MONEY THROUGH CLASS I TIED A0- 
VERTtSiNC. BoaklEt shows you how to start your 
own business with Classilicd Advertising. QHLT it. DO 
FOR BOOKLET — 1 *2 .ml coupon refundable with first 
Order) H.E, KAWEL, PM, offlT. P, 324 WEiT AJTK 
ST., NEW yfiRfl, HV IHII 



PRINT IMG PRESSES — . 
RUBBER STAMP OUTFITS 



PflIHTItffi Presses, type. Supplies Lists. 20{. 
Tumhauth semieSj Meehan ictbur-j, PennayrYS-fl-iA 
17D55 



ftURB-Efl; stamp supplies cal ping. Jackson, 
Brownsville Road, 5-110, Mt. Vernon, Illinois 62864 

COMPIETE Rubber Stamp OotHts, Supplies. Same 
day shipment. Sign E no ravine Machines, Wholesale 
Catalog H 09 DednClmle. Star £1 amp, 732 S. 
Federal. Chicago 69695 

TYPE Fonts. Need Printing Fifstti, Sxieelies. 12G 
nates. *1-99 deductible first outer. Acme Type, 7 32 
federal, Chicago &D695. 



PRINTING A. SUPPLIES 



DUALITY BUSINESS PRINTING. Sr ICC frodliClS, 
Department 37. pmwi, Mjisathysetti 01923 

AUICK Cody Printing. Low Prices. Write: 
Nationwide, 614 North Main, BloomingtHi, Itlinois 

61701 

BUSINESS CARDS — Raised Printed. 509 — $6.95. 
1009 — $10.95. Cards, Bar J, Kingston. Mass. 92364 

FNDTOEHEHAVIhA Cuts made. DaLnuisi, "Bojr"i(j67 
Is I Ip Terrace, N-Y, |I753 



gummed labels 



T.D 99 Do I use Gummed Address Label* 32 DD. Free 
Literature. Acme. 55 Tomoka, Plltsburgh, 
Pennsylvania 15229 



GIFT SHOPPING 



free Gift Catalog. 06 W Enterprises, 13Bar Munra 
Avenuri, Campbell^Callfhritis 65008 

EftORAVtN-ES In Genuine Marble. Write: RES, Sue 
645. Edison,. New Jersey 08817 

ftiatiMrd m hit jrotj 




atFT SHOPPING 

(Eorrtlnuei IfH* preceding pm] 



FREE Gian' C»ior Catalogue. Jewel™ Hardwire, 
Gills tic. Wholesale Prices, Br»n Co,, 2$ 37IU Aue.. 

Sin VMta, ClIIT. 94403 , 

DIS€ BVE.H; Beautiful Cilf*. Money* Uvmg Prices. 
■Cittlor SJ .00 Handling. Hubert Mantey, 4J26 
Rosewood P£, Los Angela!, CA MW*, 

fiee cTti Cftaiai. write: BayshPFfl" Product^ 
0__ Stli StxeeL BarrttjiL II J. 03005 
" DISTINCTIVE mm by Mill. Fria catalog, sin r ley 
Standi sh. 33 Path Rjjrtlngame , CA 3*010 

GOLFERS Promise. Comical citt Idea te* Friends, 
rtt. Primed on Heavy ** n 10“ RsAdy 
for framing — (4,75 — Chech e* H.Q. To: SICK, 
PO 44, WilmuT, NH 0313 7 

CLOCKS, WATCHES, OLD GOLD,” 
JEWEUtT 



FIND Hu ried Sliver and Cold Coins deeper 

Chan with conventional It tatettete- Free catalog., 
uempass Melal Detectors, Dept. ("MM, 37M 24fn 
Avt,, Forest Gtov« h OtejM 97116. 

EAlO, Stiver! Find Valuable Coin, Rings. Itmlry 
with powerful melni detectors. Fifth Catalog:. Cold 
Mountain , Boa 40SQ7-D, Garland, TJt 75040 

kem ntTECT0*S: Twetilv MtWT er»nd t, LOWEST 
DISCOUNT PRiCFS! IMMEDIATE PREPAID DEL I VERT, 
PHONE ril5i Fll-Ofltn. Panina's Electronics, Box 167, 
GCIMV4. NM Fork 14454 

REDUCES PR ICES I Manufacturing Overage Topl ine 
Mttal Qelectprf. Contact: O-TEl, 514 East Street. 
Garland. Texas Jbm 

GQLQ MINES. (300. K weekend hobby. Prospect- 
Iflfl fUt* Easter* US, Hex Five land, Locations, 
mt I ones, stakrng claims, available maps. (3.00. 
Stafnn, BOX 356. Utici, KT 13503 



PROFITABLE OCCUPATIONS 



HIGHEST CASH tor Gold, Jewelry, Cold Teeth, HififiS. 
Diamnndl, WateiiEi, Oliver, Platinum. Mail Alt'CteS 
Today. Free gift with I nf prmjEitin. Chicago Gofd A 
Precmus Metals, S E. Manroi, Dept. "J5S. Chicago, 
WW3. 

BUYING COLD — SILVER RRTICLEA! Aiiy"coftdi- 
tienl Afiyelylely Ho Jink! Free Details. Reliance. 4&-C 
Margin, Salem, Miss. (1 19/D _ 

MTtM And Clock repairing books, tools, ma- 
terial*. Free Calateg*. North AffteHtUip spa 77-AR. 
Fox River Grove, Illinois fifhHl 

GoLU-lilVER-PLATIHtlM WANT TO. For 1m HtfOri 
nulign Writti Wllmel?, 0*5 5. Glas?e3l r Orange, Ca. 
97b» 

CLOCK Handcrafted Wood Brochure $1. Fisk, 431 
union, Middlesex, ,Vew Jersey DgS4G 



COLD 



INVEST WISELY! Computerized coin performance 
data analysis. Detail!, Com, Dept. 203, Box 1 MO. 
Lcs Akanros, NM 87544 

••COLD PANNING VACATION CHIDE,'" Fun and profit 
camping and ISslUna along hundreds ol nugget 
creeks m scenic British Columbia's 1.860'S gold miti 
mountains. 16 55. Folkestone Press, Suite 1505, 
Z267 Kings, West Vancouver, Canada, V7V 2Cl 

MLB HB ft Unique pS^MjSSS HE* 
VEAI-S - panning, xteltr technEpirea, deposit loca- 
tion* within slrtama! -Sluice plena included Don't 
mlu out I Send (5 00 today! Halinowslii, H.1> #7. 

Bui 702, Dept. PM 5. Tlemington, N.J. D&822 

FIND COLD — - Guide tells how, free information- 
David Mu art, Bo«ev*lt, Utah 440H 

GOLD NICHES - Prospecting Where And How. 
Subscription InHormjtion — Write: Sold Lure, Dot 
513P, Manchester Center, Vermont 05255 

tWJh Ltltllft tim* pcoHtj, Lain! how to prospect 
and pan Iot .gold. Bond (3,00- irtfPtKh. Box 10W, 
Reserve Mines, Tfova Scotia, Canada BOA IV 0 

iww TO EjfrtACT - gold n pm WAff't - sVriipio 
proven ttohniqire. Octal Is (1.00. DAD Enterprises 
Inc., A.Q- w 32434-PI. San Jese. Casiiurnie 55152 

UAm Cold pinitiiii E>ifHf. Nit CdutiTm Evanr- 
ItringL Pan, Magnet, U.S fiureiu Mines Manual, Vral 
»r Praellce Dlach S».nd and Gold. I Guar.nn ft e Gold. 
|i5>nilpaid. Kfttrtdgt, Box 319, Black Hawk, cpio. 



GOLD, FREE FOit THE TAKING. Slarl Minin (; Today. 

Anyone chi! Hour and Where to Start, Send SS Oft. 
Chris Mianssor. Box CD 325. Fairbanks, Alaska 49706 

_ i*tP Wn Show where its found In 21 RPid 
producing states. Panning Instruction, sluice-tax 
plans 36 45, Research Box 639, Bepl. 2, Fort 
BinlOfl. Montana S4442 

PAH lor told, Book lei Is bow, (1.05. Gord 
RevearUi, Dpi 454._5t- Georfia. UtMi B477Q 

GOLD' Handy 48 paee ProspKlor'a Guidr iden- 
tifies IL5 minerals in Field, (3.35 Postpaid. Ballew 
Assoclalfts. Box 61 9.1 -P. Redondo, WA 11flD54. 

COLO. whu>e, Hdpv lo Jind, Pen. MID U.5. mapped' 
local Ions. Tree Guvainment miheral i Ignis avail- 
able in tain miitun »d adults, send $4 bo t*; 
Gold, 25340 Spring St.. Parris, CA. 92370 

4DLD PHDIPfCTIHD Hit, bocdti. im irkTermaUon. 
Box 356, Salt Lake City, Utah aailO. 



PREQOUS STOWES & MINERALS 

get Free catalog no serious rnckliaund, gem 
Gutter, jewelry maker lobbyist or craltsman can be 
without, full of bargains, exclusive Hems, low prices 
from largest suppliers «nd Arttwitlti ill tht Reid- 
Free new oatkloz rust off |ha press, years fnr |hn 
asking. Writ*; Grlegar's, D-epl. C-12 HOD Eeulh 
Arrtyo Pkwy., Pasideru, Cal Hernia 91 LM 

500 Potished Gam stone a 17.00. Tumblvtraft, W4l 
North Jarttff, Minneapolis, Mu. 554 30 



TREASURE FINDERS 



FihB Lost coins. Jewelry buried treama, {old 
nufisets, retlc*. New revDluTieuarv palented detector 
anilines pbjects, Irertrendout range, no ground pick- 
up. fr|< catalog. Gardiner, 4729M N. 7lti Av4. r 
Pjioervla, Arixonn B50I3 

TREAlURE - Local* quarter mtla away willi ultra 
semitlva locator - brochure free. Research Pandects. 
Box 1344] - AMC. Tampa, Florida 33&U 



FBI! Gala logs Repair air conditioning Refrigera- 
tion. Tools, supplies. Full inn ruetiPM., PMlin, 201D 
Cwitwi, Dallas, Texas 75201. 

“'ft, "SMITH Auclien ~Scb«i' I II. smith, Ark. 7t»l, 
Resident 8 Home st Li-fly, Velersr Approved. 

" PLASTER CtAf II 1 1 ProB table home business, Molds 
available. Details; Lynnetle, 6251C Menlor Park, 

Meotof , Otila 44060 

INSPECT IFnuve structure ^nu By^iems for Buyers. 
6* your Own bots. ftprjrate from Home. Exceptional 
Income Deliili H .00 EHHI, Sox 115, Orleans, Mass. 
G2#U ^ 

LEARN ID LEAD. Leadership Trelrini Fnunn, 125 
Pages, Prpdueed by Leadership Psychologist. 204B 
Copras used m Business and Governmanl at 340 00. 
rturs lor 335.00 MORE NONET, MORE POWER, 
SECURE JOB, Send 335-W. AP Nf«l r 352. 

Grawfurdsville, Indiana 47933 

MOW To GET - * - ION Vn" ' 0 > L _ h' I CH - iA U tl F ‘ A H A 0 Hi I 
Eein Big Money! fjpgrienee Adventure, Ghallengt, 
World Travel! Delate J Report! Sa!iil4Ctian Gutnnn- 
leedl Semi $3.98 To= I. Gpelian. r.O. Box 6350. 
Riyadh, Saudi Arnfali 

MAKE MONEY IN SPADE TIME- Earn g *rrt iwii cmh- 
mlsslons as a subscription uFes representative for 
leading magarinet, Frr full details an-d Inslructlems, 
send this ed with your name and address tor 
PdPIILAR MECHANICS, Depl. AB-M, ?5D W 35th St.. 
N*W n,r... NT 1DB19 

PLASTf HCRAfl! Mnneymaklnit homo business. De- 
I Jill. MjIIwj'i, BOX 54949&F5. Nashviire, Tn, 37202 

EARN Tour living al home. 1 do. Write: Warren, 
Route 5, tax 239 > k T(mih> Wscunsln 546C0 

NINE MARKET 01 Vinyl Repair and aulo -c- 
eomUtrunlnK it yours with (19.75 kit. Free details. 
IP Kent, 1CF52. Slephenvltle, TX TWO], 



$ ALUM E N — □ I STRI RUTORS 



(ELL SENSATIONAL LDW-CQST BURGLAR ALARM. 

LlRhEenliuj (a liar. Exceptional mareih, Samples Tor 
trial. Northwest Electric, Ave. 2116. Mllekell, S. Ok. 
573D1 

INSTANT GAIN COMMISSION! Full v part Una. 
Free salfts Kit fi*(urls America'* largest line law 
DrrcotJ Business, Printing, Advert islne Spec laities, 
sign, calendars end elher neoessl-tlet used daily by 
business people. Pruftiabii repeat order. No experr- 
ones. No investment, He EolloEinras or dellvarles. 
Write today. NaLional Press, Dept. G54, North 
Chicago, IL 60064 

SOLAR ELECTRIC BATTERV CHAMEU - Bam Venti- 
lalofi - Lijrhlinft (ystams. Inexpensive - 3 Year 
Warranty. Tftthnltal Data (l.W, Box «b, 

CarpinT«ria, CA. 93013 



AGENTS WANTED 



SPkffE TIME CASH, self famous Hanover Shoes. 
Samples, sales kit free. No experience needed. No 
aee limll, Big commissions. Hxnover Shoe Pept 
2604, Hanover. Pa. 17331. 

niHTlHC AdverUsing Salesmen — Excellent money 
making sideline (ailing Decnleomanin Name Ptaltd, 
small quantlllet. Advertising BpecJartlCF, Sign let- 
tail. Free sample*, Rako XL, Boston, Mass. □2119- 

BUSINESS OPPORTUNITIES 



IMPORf-Export opportunity, profitable world-wide, 
mjll order huslnesj from homo, without capilil. Wo 
ship plan Tor no ritk examurtatlon. Experience un- 
nrcEssary. Free Report, MelUngar, Depl, C2705 
Wo&dland H»sif,. Cxh1ci=iiia qs.367 

(2,MJO.Dfl Monthly Poisibin!! Avar 2.2M''wi|h 
Profit Moms Available!! Free Brochures!! Derstca, 
62JP& Mo^by 5Siftii1, Savannah. Georgiy .3 14115 

aTAhdqhed INDUSTRIAL SILVER -lake Itl Dataller 
Mettli, tax MB, Woodville. Texas 75) 79 

lUILi FDR PROFIT, Savonim Windmill from jysL. 
yard parli, Delaitx George, Enrol 303, Box U4Q, 
Ids Alamos-. NM 87^44 

SMALL fAAN UFA CTUfl ING Orf*nl» And Wanaft 
Taut Own Company — New Both 242 pages, froo 
□alarfs IMT Aiiucijlet, P.fl Box 192, MCA, Normal, 
AL 3S76Z 

HUGE PROFITS in GIANT TV. COMPLETE INFORMA- 
TION — (3.90 toi CU3IDM TV. P.D. Dux BOB, PAW 
CREEK, NC 24130 



m STRUCT I DNS — Selling Boohs by Mai 147.95. 
Including ‘'ENrectory of Wfinlejale tank Gources." 
Ikllarj.liox 4E&-M. Crandfirld, (Jhigtarno I3&46, 

THE DECLf RAT1DH OF INDEPENDENCE FDR THE 
AMERICAN WALE EARNER’! FREEDOM, WEALTH, IH- 
GEPEnBEhCEI IQ If CM DO 1T-I WILL PRDVt ITt 
read, f LAMMING AH INDEPENDENT BUSINESS''. 
(6.W. Myles Cuncapls, Box 2411, St. Louis, 
Miuauri 63114 

l-E-»4 — JMJJOtl C444 FANTASTIC 

BARGAINS! FREE DtTAlLEl ^HDNEYMJLAEH", «DH 
99273-81 SAN FHANDS1ED, CALlFDIINrA 94H09. 



STOP wasting Money ans-wtring quest lonibla ad- 
vertisements lOW offert explained. Globe, Box 

gaSB-PL, St, LMili, Mu, 63139. 

MAU Durable Building Plastic Easily Waterproof, 
rirepropf, Econanucal. flw* LabOfltory. 2BB&-2D75 
drive. Cedar edit, CO «1A[3 
TOUR own bu5inesi Free! Wa lurnlfli all equip- 
men-t and eiparlHe. Free particulars, Write Robert?, 
Room RC-2-JE, 1512 lama, Orlcaga, ll. 60626 
15MM Wnrhly 'working Three ll'^ifs Daily al 
Home. (35&.afl Weakly Working Two Hour* Dairy. 
$178 00 Weekly working One Hour. Start Immediate- 
hf. Paid Daily (Advarw^ — (106.80, (71.20, in 
135 50. Written Earnings Guaranteed, Fret Bulletin/ 
Application. FAS. Postal Unit I37Q-3-F. San Antonie. 
Texat 76213 



'viim's' W1I*» ibe mwey' in Pmfiutoiuijy 
repair, rehnishj recdor furniture, lufigafie, fOP!. 
Quick, easy. Iwo small (2D jabs a day earn you 
(l.PQD a month. Homes, Cars, office*, restaurants, 
unlimited customers, 5t*r| earning after a few days 
pracllbE. Sensatinnal flelalls Free, VIP, ?DD7 
Muntruxfl, Chicago 80611, 

PICTURE Framing— -Profitable full or Sparc-iime 
business. Easy lo team with baidbunk-ccurse 
"Cuido Tn Picture Framing Prchts.” $3.QD Guaran- 
teed. Tree framing-Mippites calaiog included. Jap;, 
126-PM Seventh North, Hapkins, MinheCuLa 55 3^3 

TAKE Cattlqg Didtn. We drap-xhiu 2,(04 bestsell- 
ing specialty products. Lowest below whoL»aie 
prices. Immediate delivery, Spectacular heme busi- 
ness opportunity. Free book. SMC. EOGl De Soto 
Ava.,_Dept_2049. Wppdlund Hill?, CA 91365. 

TUW Your Dreams Into Dollars!! Everything To 1 : 
Ne»d Furnished for Successful Mailorder Prugiam, 
Fite Details. Royal Mailorder, mb Wait Hite, 
tlile-SRO, II W€S5 

AUEMWIE PRO DUCTS AT HOklE hianv OpfhDlfUHlh 
tip? paying Higb Wenkly Profits presenlly available 
wllboul inveilment. Write; Businesses, B2S5 
Brighten 1 If h, Brooktyn, New Tort 1 1255. 

VENDING Mac li ins. No sailing. Rosies earn RUb 
mg fweRts. Die tatelogue Free. Parkway Hie nine 
Corporstron, 193DPMB Gretnsprlng Drive, rimonium, 
Maryland 3I»3. 



GET Rrc mi secret Law smashes Drtl; — biiitgv 
Cash and 1 Credit, Details Free! WeelthKil, Box 350 B, 
Billlnt, Naw Tork 12530 



ERASE DEBTS with little known low — CREATE 
Wealth!! Details FREE! Blueprints, 115, Cbx IDO, 
UCreitgrvllle. N.V. 12&44 



SYNTHETIC LdBfllC ANTS. DHlCrt Wjrrtitf. Unlimited 
earnings. Free enclUng details, Crnbftte, &£$-f 
Waggoner, Dallas, Texas 75230 

"REPAIR Hrauuuc JACKS - — BfTAILf FREE, 
WRITE: HTDBkUEtC I’ll 15 StP«.T, SDK 41S7. 

BROWNSVILLE. TIMJ TRlflR- 

PtlNQ Tuning quickly learned with heme study 
courses. tJinloma granted. American Tuning School, 
17050 Id ter Drive. Mg^an WiFi , CaEif 0M37. 

RIIQTQITMIR Aleut* Wanted! Make big Money 
Frum Hume mailorder. Free Samples. Internution . 
Pfl?ltW4!ic-tJ, East Providence, R.l. 42914. 

AMAZING! (JGfi.HXl Yftarlv Wilh ~ClasslfiMl atfl. 
Free Ptpof for Stame. MoneyCraH, PM-b, P 0, Bnv 
Mb, Geres, Ca, 9? 30 7 

MONET Aval table to Start yflur bo*ine*i, Repay 
onlv If you succeed, Home-Operstefl flusinesses, 
Welcome. Associates, Boa 9B-A3, Brouklyn, N.Y. 
11235. 



LOOT. KEVIN G Simplified 1!" i ?T HluMfRtad In- 
structions 1GW1 Hnrtch CetetuHsas, P.O. Biw 17*40, 
San Diego, CA 92117 

NOTICE; SDO^h Protki; ftetrairing Vacuums! Batten. 
Bat S&3, Porlafet, Nsw Mftxteo SB 130 

H&W To Earn Tfl. (25,000 Year Part-llme {Dnlijua) 
Full ffletart. (3 09. "Rhyda", 42fl Eddy, Ptevldenea. 
tteade Island 02907 



TREE nejMit! "Making Buck* Sailing Informal len 
By Mail.^ Quirk, easv profits. Paramount, Box 1232 
(PM 51. Chick ista, Oklahoma 730H 

Ilihllu EVE RUDDY, Become notary Public now. 
We guide you, free. We sell notary needs.. Raise your 
■mage, job vkluu, irKome, Auistence nktion-ivitfe, 
ffrochurei Gull, 234 Club- A. San Antonia, Tc::-is 
7S201 



tUCCEK IN WHOLESALING! Catalog. Details, 
boron's, Pi 1, Bax 754 ID, Big Pm ft Key, Florida 
33DA3 
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BUSINESS OPPORTUNITIES 

{CtotLihHd frara fncadlm Ml*) 



Cltl tJJ/HOtlB Window Cleaning, Free Detalkj, 
Pfliflb™. 05* 14533P, Opportunity, WA &5tfl4 

unanwHim - Turn u nwttfin rnio 534 w 
Free Brccnur*! Pins 54i np r TiP, Weil .Pe-tefideraijgn. 
New Hirtipiftu* QJ4fr8 

HA HKD, Sterling Silver Jewelry. M*M 25fl“k 
Profit. Send 11.06 ( rerunmbi ej ter CjtJttji CGurlEsr 
tienu, k«4 BO(fir), 8f W, WT 1Q40J 

Sit Ajohli wishing windows. Perfect "sheeilriflg" 
bunnm! ISIC, 4 73d Horns. Providing*, Rl 02%6. 

LEAJtR The secrets oi impairing sunk batteries 

■■ F jUu I'yua- Profits" smi.ll investment, Am 
Engineer log, 5454 B6l$*, Atascadero, Citif. 01*22 

1TUT Prattle tat* Service flusJneJiEailly! Alena, 
Box “A" a FaimlrtjvUle, Hew tor* 11731 

STARTING four om DuklAtU. Ft** detain, S*SE. 

t*p*vph, B at isoii, Hsattco-, tx rw i. 

Nutt Money it home, 9 Pruvcn pfari*. Mill* 

S I .00. Men s!ie lo MarkrtiftE. Boa L5S), Mansfield, 

run «90l " __ 

f DHTUHIS nude h hot™ line frtA (MM. fr** 
puns. Immediate iocwne. No Investment. Detail*, 
d uckitiaraand, US Silver Run, EdgtwHer, US, 2103 7 

CM ran iflnrd $35,00 to vtHlreur own mailorder 
business? Write : Kell H, fa liter, Sharnoklft, 

PtiMwyivMla 17*7 2 

f3B.au monthly, on leas* firm. Inal jmn- 
mtni lottery operated by nulE, Oelells %£. JiT, 
Bo* 7*J2. Ween. Iiut T67 LO 

FIEE CATALOG!!! Pmven Hdhld EkltllMilt. HIP, 

75*5 I4IMH. Tutsan, AHU M (5715 

3500. W MONTHLY clipping nnttirir item*, U- 
jkmhicb unnecessary. Free Details, Colonial-, Hoe 

Colo nial, unity. Ml 4*141 

' Mi,li01DEA OPPORTUNITY! Start prompt le home 
business with cot experience or Capital Write lor 
tree book, plus details. Mail flnrtr Associate*, Dept 
509. Uontveie. Hi 076*5. 

PREPARE Tan Relurns - to Neman Albert Ujien 
made f 2,000 hks very first season. Tram at home. 
VA Approved. National Tai School,. Mnnsey, 2tM, 

N.Y. 1*962 

UlN tlb Ffu Fuji-lauimlini opportiiniTr Be- 
come Money Broker, Own hen rt. Ho experience. 
Proven success formula. Free Report; DFC, Oep-l 
LD-P-5. 1145 R»ervolr Avenue. Cranston, Rhode 
Island 07920 

FREE INSTRUCTIONS. Make money sen me infonna- 
sidn by marl, Fiank- PM. Bnt Chfrltfle, 

North Carolina £R26b 

PROFITABLE Dwiui*, Miniature or Regular 
Heel variable speed machine* fronv 5 doz. to led 
dot. per hr. Guld-H-Gdcirt Donuls, 1S2E University 
Ave., St . fml, Mo, WlM. il 2-&4S-543 L_ _ 



ilOUdLE Your De liars. Complete Guide. Organize 




EXTRA CASH! Hurittrcdx weekly pirl-llm from 
secondhand, t-ullecfihles. Complete business secrets. 
13.00. "Dollars From Ciscards". Bor 7Q2?D 

Srtrjmimlo. CL 1M M 

PROFIT — ■ PLEASURE! Assemble precul wutten 
leys. Peltlli 25?. Joseph i 1 Wood, Route 7, Terri 
ai:j wrvt Virginia 

cohekti service etniwt tor we. sirtn, wnu, 
PnmpJnt, Pevine. Etc. 1033 NW 9111, Gresham, 
Oregon 97*30 



HAIL order RureseifolLveti, 3 l(H. for supplies . 
Free Broth me. AUDIT GOHTHLS, Dept. 4Q r Bru 
23339. Fort La ud e rda le. fL 33307 

MAKE ' HONEY IT ' H OME . OflA I Ik n' 

proBlibie s rn grams. Only $1 and self 'addressed 
stamped envelope Cee-Oh Enterprises, 2ld9QP 
Oayeu Drive. BEhd, Oree&rt 97701 _ 

HAIL income Infarnutibn. Lend Stamj. Reymond. 

Bo 5£;_Wen-T*g5j, HrT. IITOJ 

HEED An IhdAII? Utile Khnwr Ucntive Business. 
Ho Selling, Small Investment, Diinrite Ageely, P.0, 
HCk 10242, R tr ier* Berth, flwhle 334 M 

HIM nOFIT h Inveilmewlx of Die ROi, THE' 
R Effort S.A.S.A. f A H, F.D, 001 2540D. Falls ClUtftfl, 
VA. mu 

(II Profits tn Imporf-tipdrt. Operale Simple Busi- 
ness from Home, Bodklel li.M). R. WlITh 1221 
Purdy, Dept. **5, S pring Rqll it, QlUbrni* 92*77 

fO(/W**fcfr] Home ICtlllw Flnpui. Free PostAfe, 
Supultes! Free 320 Bonus! Tre*Sur*-MMG F Norrlkon, 

Co. ACJ6S 



HOW TO HARE MONEY 1HH0USH CLA55IFIEP AS- 

VErTfSIHG. Booklet Uidwj rai hew to start jour 
own btisineoa. with CleMmed AOvertlstne. UNIT 
31 dO FDR 0OQKLET — 112.00 coupon reiundaMe 
with first nrder). tf.t. HFPiE, Pit, DEPT. P, 334 
Wtll (TTH IT., HEW tOWR. Hr iMlO 

THERE'S Honey for you In fewelry, Details fl.QU 
freiimda d le ). Hasep, 310- ARS Lld»l«, Fo* Rr*er 

Grove, IlHiuli MMSSi. 

TR3-M* ComMiten, LII-1BK JSEO.. bisk 3415. Ex- 
pansion INT-I6K 3375, Order Haw, Ptkii (2.M 
Htiundahle. Microc ampule r, 5033 Rlverfaiii, 
ClWkelle, Hortti Cetpllna 20215 



290 POPULAR MECHANICS 



you CAN TURK TRASH IHTD CASH. w> Hive Jusl 
wrltlen and Published a Booh, toll tied "lira Direc- 
lory df Hecyrable Yueett. 1 ' Send 19.-95: Seasons 
Gnk, Dept, tM. 323 5, Franklin, Suite 904, ChlCAfd, 

1 1 1. runs ti<iw» 

BUILD- lour Business wilh our Pfillonwlde 1^000 
Service, Pit Oely Small Monthly tees. Wrltei 
Trans-Al Unlit, Suite M3 I, 200 Park A*e„ New 
TWA, HT 10017 

Fill MaIM — Huff tfMti Full/Sffere Tine. 
Write: Abrek T.nleipnsrs, (DO Vanburen Avt., East 
Meadow, Newjfcfk l_l»* 

BIG Eirnlfits! Steady Income 1 ! Proven Matlbrder 
Businees. Fret Pvnbt petal |.». Cirri son, fkSO Wains r 
PM4, Creenvrll*, Of 45331. 

BECOME Financial Broker! I Earn Large Cdfnmis- 
i.urii Send Tpr Petal If.. VaikBy Capital, £2 Eerdes, 
Verurte, Hi *7044. 

COMPLETE MAIL ORDER lUtlHESI CDURIE. under 
jlQ.WH Free Reputt. Aertt. Ofli I052'U, 5tepbeo*flle, 
TA 79401 _ __ _ 

GOLD DEALERS wanted Earn flODD weekly in the 
ticltlog kdld bitainevi r«r Lnlorniallbn send 32.00 
to; Olltn's. P.0. fidR BS33. ftiltlfflwf, Hd, 71234 

TREE TrUninf! Owe ypor ewn fvcceiiltil fplar 
Energy Ugliness.. Hew! Eisyf CovernniKnl Approved, 
Hd invuithidhl Man. Details 32.00 Guaranteed. Atecb. 
Bpx 3 196A, Parker, A? B&M 

I HUH nilllra Andy nr capital lor local mar- 
tnanti £ lj u Li n kJ sme n . Helped ntherj si art. He 
selling. Writm FftA-12. KernrllH. lens TFW29. 

RJUTtH — “PiOFITI M Ht TUBING. Simple it 
Home Business. Free Details SASE. Write: BAJtTEH. 
Rj Q. Ben 403-A, AuHaiib, HT 13071 

3700,00 Dally AtlaniUini Tdel'Smli. Pratley'a, 7 
Patrick, Iflantlc. Conn. 063b 7 

*1200,00 UQHTHLT Clkpfkln.R HAtnpAIHU At fcHMlU 
Slarl immediately. Spare iIriA. Hd experience re- 
fluiied. Free vifuiile refWfl. S&nd Aelt.jdaress^d 
stamped envelope. kdrlHHi. Bpr IfiAthWElOC. Lae 
Vegas. F*V MIDI. 



r FINANCE ion r BuelAtts. Get *500 Iff %1 mil Iren. 
World's largest diretln-ry. Helped thousands- Free 
proot. Capital-17, Xerrvilfe, Texas 7(079. 

FREE ’■Profit Plan " income Uhl-m-tcd!! Phelffs, 
1 9016 Unitary. Hl^ Cl—le nd, Qtila 44122 

FREE - "iitlrodilCtipD To Mall Order" Magazine, 
luce™ Pawn, Bakertfiahl. Calif. 03307 

guaranteed I2H.D0 weekly. Homework. Earnings 
gnfljHnteed. SIA, ff.p, Bor ifoPW, Quiunan,, Tbms 

STONE VENEER EKTRliUTORS HECOED! 'Looks like 
Natural Slone yet Is bD9fa ki bFiIbt and cest approai^ 
mataiy bD% In* to intlalJ, Used OP owinterwa! and 
re±iden|ia| buildings. Curtury Slone, 1993 
NplBfisvi-Ne H:d. , Nashville, Tenn, 372 IT 

AT A*T your own Hail Order Business. Exclusive 
cassette prngram shows how. Free Inlfl; Ttn-Stjike. 
OEpl- F. 11* Ravri'PfiteP Aye., St*. 1* Torejitb, Unt. 
Canada M4C 4ZZ 

BO HOMEY niUh~ ideas - si. idtet, (u 1015, 
Danville, Fl r _EJ((Z_ _ 

HEED MONtir? PROFIT* IHHE Bl ATELTI Start ~yokiF 
oral business while you maintain ypur prestiil jab 
beven different field* - M jJtveUffl^ntf financial In- 
dependent!! Send *5.96 lor Complete I r Format ion 
flusinesE Opportunities. P.fl. («y 57, Cfrnwey, AR 
72Q32 

FREE TV-ftAOtQ ADS ! I ! BetiJli- FREE — CENTURY 

B os a?l-pm. Urtowr HUM, H D 20704 _ 

SELL ftrwks By Mail. Complete Dealer 9et-up— 
26C. Midwest, Bat 44-H2PM. Shewsw, Wlrtonlirl 
541-GG. 



*440 Wnaktv. Hoiih mailing precrim, Cocrfwor Id 
6 m 2923 3-R. Tamarac. Florida 33J2Q 

RRpirEN FUEL SAYING I RUK THROUGH by Auto- 
motive Eofipneer can earn you 3300.00 wtakend-SF 
Llghtnlne $19.95 seller- Your profit *15.00! Guaran- 
teed. Minutes rnstallithDO . Patented. FndeffendeM 
.aooralories verlTw 9-19% MPG irscicascs. more 
clean poviEr. FREE proef. Set- ad page 200. Almqmst 
HahuFsc luring. Of -5, HI Herd. PA 10337 



ROW TO; Tike BinkrapL Business, with Governmafit 
help be succBSiiiiJ. H.BG hnn^i tell all Bwk 
Senrlce^uftUeatlM, Rev 305, Mantua, Hew Jersey 
□8051 



HOHEY SAVING TIPI Ipr op»iiunii|y Jtekfrrt. $5. 
DtMee. Bqa 54, BwRweoO, Hd. 20722. 

FREE] '"SAtrrts Of Hailbrder’s Easiest Buslneji” 
UPrtifiti's, 1/fHC Oarrere, BakersfieNF, CA 9i3Xfl 

HOW Tp Gat TOUf Ufa HbvErtgf! (Includes Formula 
T o-r FfrtirKial FreedornL Send 5AS£ Tp: Mklton-Lka 
Associates. P.p Bq* 21946, C olianbia, SC 29221 

FREE Mil lender Ornffstilp BiflRH* JeumaM Mailer's 
Warid. Boa 1 355H, Slauk Fal U, South Dakota 57 101. 

SB2JQG Fran Square Foot Plywood. {Hue a PennA. 
Revdillhz Priwi 25C (Refundable). WnodNiA. 
Bridgewater. Mm. 0?324 



LEARN Sewing ILithlne Repalrkiv. Men. Women. 
Lucnliv! Profits, tress lm CorresponCenct School 
ecu. 927. Spehcer. Iowa SI 301. 

I MADE *40.000 Year by Mailorder! Helped alheis 
make money! Details 354- Tdvrtjf. Eka 31BYY, 
TffsIlHtl. MleMjafl 4(197. 

" SIA M UAILt PAT. WEEILT. Homework, 

Immediate Income. Earnings GuarHtH GerllficaK. 
Free Report/Ap&lieatidn. AAHIP, Unit 203MJ, 
Medeentta, Tans 7*229 



weeklY mailing program. 

0, Minn. 55049 



DOOMING uofrk Buslnassll- Arrurlng *00% Prnfil. 
Dealer Pdthei Free! Mktchall, Bui tObJIPM-Q. Banian. 
AH J id-] 3 

BECOME NEAL ESTATE IHiPLCftIR - 3 IDO. 90 HOUR- 
LY Pbtfnlltl. U* B53L. Pill/ Full Time, Hume Opera- 
tinn Elimtnitss Inveslminf Rimjilklied 1 nil ruction, 
forms, Assistance. Free inrprmatk&n, IDftEJ. Gev 
41H-MV, Sullivan. M0 *30*0. 

MINIATURE (OIF BLUIPIIRTI. IndHIfB. Walter 
Hu.Rent Ccm-slrucll-on. Bar 0709. 0*trarl. Michigan 
«H4. 

J i IV tit rrcnvaiy, l5f ounce. DctiHi T2.00. 
CeniinunkcalQii,. Bov 20930. San Diegn, CA 02120 

Turned a mobrt into a tiob.ooo (lUiNCti 

-* Ttki cart IM! learn my secrets — tomplela 
“H0M-T0 M manual. *6. Full mgnejf-back tuarenleel 
Success tnlerprisei, Bci 242-P. usage, HN ■S65-70 

EASY L Sure War To Establish Successlui. Prov- 
able kitchen Remodel im RulillbU. GMrtftma la- 
strucHons Included, Dhly $4.95 Postpaid. Gcldblalt, 
994 Clniit, Hunllnglon Valley, PA 19005. 

PLANNING on sterling a mirtbrder home busi- 
ness, complete business merchendise kit showi you 
howl Lrtly $10.00 Refundable Weill first Order), 
Write; UNION DIITtltbTOR-S CO., lOU BRAXTON 
IT., (NIONDALE, HEW YORK 13 553 

AVOID Rftiilbrder legal problem, Read "MallardOr 
taws and Rt*ull1lDTO- Tl Eitpliiiii necessary llcensrt. 
different laaes. etc. Only 33.00. Pity sale. Order 
tnday. (Dealers Wanted.) Jin Associates, fcoi 5123, 
Margate, Florida 33093 
COMPLETE J5QQ.00 

Universal Designs, Bus 202-P, HedlQlO, 

SELL Bocks by Mali, innes, Box 24404. HIO. 

ViiKHWtr. Canada VST 461 

MaIlOrOU *1,000.00 POUlBLE MONTHLY Selling 
Jrtfprmalien, Fvt! DeiaMsi AR Enterprises. Box 92J.0, 
flrwis. New Turk 10465 
HUE 33.Hn.0Q MONTHLY, ipare time. Unkitua 
proven enterprises. Hd SeUIng. Nu Glffilai t* 9Uft. 
Free brgehure, Kaihbuiroer, Bex 1I32-I9H 

Indiawpblii, ImlUM 46225- 

NOT — Stamper Prints Cold Leif. Ftiiehilift 
everything Print Business Cards, Pencils. Matches. 
Free Oelells. (kud Magic, PQB 24589 1GC), Tonpa, 
Florida 33923 

0 (INFER 3TICRER PRINTtNR DEVICE. Cheap, aim- 
pie. Portable Frte details, aumpef. POO 22791 {GO), 
Tampa, Florida 33622 

FREE Inflation-Beater Book '"?Q42 Unique Proven 
Enterprises. 1 ' Fabuldus "Little KnownS," Work home! 

hitiiicM, Gatisbad. Calif. 92044. 

UfT3. RyrtWps, faOlww Ypar Honit. Rtart 
tmmedlat^ly. Send 33 DO fur Grant Catalog. 1-Mart, 

fln 641, Marian, Indiana 46552 

BEAT INFLATION! Increase Your income. Proven 
Methods. Free Cecils. Security. Rbule 4. Vm 
472PM], CherlDNe. North Carolina 28200 

CQ-PIBLI0H 1 'Mail 5af» Mvart^tf' - leaning 
mail order paper. Copy end details $1.00. USA only, 
Rob Muslal, Bex 1190 J -PM, Chicago 60511 

BIS RMFfn, MWChmcHse whcjlifsating. Wrlto: 
Opport unity. Bor 241GD, llvtrmovt, CA 94550 
TREE i^pcii 1 "Tiiu Can Mare Monev". Superror 
TH-2, 2421 5. FuRbn Pt*C(, TUl«, «t 7* 11* 

CHIMNET SWEEPING Ii j High Fiylng Trade! Br- 
eam* a Rrpfeuloflal CHIMNEY SWEEPER Quickly end 
Econ-Dvnicelly Free Enlbrntation. Michael JdiHR 
Chimrvey Sweeping, EUir 1P70, Dap-t. FM, AptD*, 

CaHfomla S M03 

FANTASTIC Dgpartunltles In construction today. 
Free details. TamaKnit Pr«S Pop, 2D Vasco. Mill 
Valley. CA_B4*4l 

W1 FAT 31 UPt Pfnirdw!~lli» hr. Easy! 
Write: FREE Report, #?H‘5, 3110 FuHmi, 

Saeramenta. CA 95821 

FLATTEN YOUR STOMACH! For summer fun. Free 
InlormatFon, White's, P.0. Box 29022. Greertsbajp, 
N.C. 27*08. 

SELL S0CCE33 Beat Inflation. Guaranteed Tiiftc- 
liw, J New. Easy Steps- Gales Dynamic!* Bor 121, 
Department 16, iwwtewrt, H T i*m 

TRIE. DU DP -SHIP CATALOG OLALEKNIP. 2,0m 
ITEM*. DETAILS. IMPORTS UK.1 MIXED WHOLESALE 
HOUSE. 35*1 NORTH Afl MEW* ATONE, OAKLAND 
PART, FIORIDA 33301 

SILVER:' THE NEXT ULOHHKI InflitlM beating 
Investment manual, $4.95 or free detail!, 
Tamtlpekf Pr«s PM-6, 20 Vikp. Mill Valley, CA 
949*1 

WH-0LE3ALIN5 VQLR GUFll — Detail Ed Manuel. 
$4.00. Woodworks. 1641 State, Gt KaSb, IlHnus 
60115 

CARPET CLEANING TOLL TIME, PART-TIME . I'M 

Show You How Tu Start And Promote A Successful 
Business Of Tour Own. Emri $9.95 T(: kk CHASD 
WILMERTON, 125 JOewey Ave., Totuwe, New Jerraf 
07512 



MONEYMAKING OPPORTUNITIES 



MONEY Mull ip lies If You Know Howl Send for 
Free Brochure, Hltlooat Reports. 32 Maine Avenud, 
Carlerel, New Jersey 37008 



FREE Wheal PMhY. Write: CdK 0*Jrt- 1*5. Bos 
1140, Los Aurora. NM 67544 

fCWtfMMd AP «*at page) 




MONEY MAKING OPPORTUNITIES 

jCtfUmd tna prididlm |tn) 



CUHiO GAMBLING - TrucJ c^i^Ehing irt d Still 
IflOijnij ? td me PROVE you can wm. wnln; Don 
C, 4- Boi 06, lrwirt,_Pa. 

EXOTIC AND PRECIOUS METAL SCRAP. H-Ugfl e*rn- 
inis, Inluimalion an manual 5&( Cum p left; hOw-tu 
flUKull 19. S 5 Phillip*, P.fl. Sex 1238, Fontana. 
CilH'. tzaaB . 

MAKE Monty Sell ini Scrap PUD ■(!.». Frink. 
I CFiek. fafltofl, MO 63UZG, 

EXTRA INCOME — pour Concrete Splash Guards 
lor down spcuU — Everyone needs )nem — Make 
reuieaule Isrrvt l/pm pirns. Sand $4.00 to: Corky 
Cash AaMetatai, Sox 7. Rfrufe #1, Onion. Illinois 
610fil_ 

HIED HME HCNEr? EKimlno am S r UOa ways Id 
• urn It full time, spare lima, jurt lime an. 
weekends! Git 5 issues of Opporlumiy Meunne 
lr*t! wrllti Opportunity, oept. 470, 6 K. Michigan, 
Chicago, &MCJ2. 

WIN AT CUIM dUN Winning Method has work'' 
ogts of ever 14,000 ictus I throws At A LAS Vegas 
Casing, Erie deiAiiE Williams, dot 0. 5S0 Sutm 
Avenue. PrllJbunn, PA 1.55-39. 

SWEEPSTAKES - Contests - CrasDnrdl! M-piie 
cample Frti! PniKwinnAf ‘P, Box J 0^56, St. 

fltrthiH. FlA r 33733, 

WORLD-WIPE Monty Opportunities. Ootids ■ Gannco, 
Boa S95&, airniiBfttjni. Alabama 3S210 

vmrtl Whore The Honey l»t PrvfHliOiHlIy W- 
pair, refi-nlih, nicolar lurflituie, lu^aae, car tom. 
■Quick, eaiy. Two small *20 |ubi a day earn you 
11,000 e lognUi, Homos, cars, offices, rAStAilMdll, 
jn limited customer*. Start earning After a lew days 

K ite, senuliwil details fr«, yip, ztez 

row, ghicip am, 

ftfff Dafh prtiig re it writ. Ho mailorder 
swindle or sluflirfl mveiEffee ripofff Fw Jhlormillpn 
malt 154 polls timp; SOlimek., p rawer 4009, Valley 
Village, CA 98607 

HUH Kt MMt lirCTINI IHUHi IHHEDIATE- 
LVl Writ*: Will Urns, 1D626P South Budlong, Let 
AnfielW. 90044 

fHUDt Wertiy pwH&ifl, 2 hours daily at home. 
Start imneCialnly Mas&plan <A?\ Bo> 1439, 
tamontoa, Alberta lit 2N5 

M6NET From loff*tl»A, SeBrAOtHKt. Seed *5.M. 
Din Coppess, 330 East Fourth, Greenville, Ohio 

4S33L 

HUE Statuette*. NmUtHi, IffllUHoft Marble. Sell 
to stores or start lift Shop, Details 254 
Mi rotating, P.Q. BOX lire, Ballwin. Missouri 6301 1 

youiT cm lumen Can Bo Etmint Money mt 
Summer! proven Money Making Plans for kids. Only 
*L.QG. Satisfaction Guaranteed. American Publica- 
tions, P.0. Dm 3652. HhioIjIu, Hawaii Stttl 

HDW TO WIN CDHTEltt! lll*ld« IlhflOf matbo'fi you 
need to Win, *3.00, Marlin Enterprises, P.D. Bfl* 

M3. Plywoulh. Mic higan 46170 

HEW Discovery in Batter? Recondition mi Means 
<- EHfi Pfdftts fast". ElBCtone, 7415 Gable Drive, 
Litlfn Rock. AR 72205 

RECEIVE Osh, Collecting Addresses For Us. 
SsavdfS, Bust 509P. MtCaySkMIO ! _GA_30555. 

ilGH Weekly Possible. CoIlKtlng tames, Fret 
Details, Godwin Box 1QG33P Fort Worth, Texas 
7*119 

SPARE TIME MONEY MAKING BOOK 44,00 Tor 
Carrdis. get 1075. Easlonla. N.C. 28Di2 

EARN W$S Vnn YWtt Onara' lelal I s/SASE. 
Fa-fei, Box 1317, JBcfcaon, WichiEin A$IQA 

BIG MONEY GHANA NTEEO. fi Si K itep Program that 
will jirgducp Fipindal Freedom. Anyone can and 
wilt bcnelit Ircm these ideas. T u order, S«p 4 $2 In: 
Ergo, p.o. Box GRI. Fill mere, CA 531115 Mnnay-back 
airifUltK. 

HDW To he wealthy In lttD L i. InPomiitiolt frHl 
□ytiamlc Growth, 2755 Havasupai, Lake Kavasu, 
Arizona 8H03 

BOND Cwners, An OcT. ism fbG Bond is wnriti 
1163.69 Today! Ml denominations ™ war snd £ 
Bend! ■ — Values, listed. Huih (3.(10 and Legal Self- 
addressed Stamped Frtvelcae DDi, Box 527, 
Talladega. Jl 3fl» _ 

mrULTfCH CAM bULKE TDU filCH . . . Unique Fresh 
Apprgacti , ,. , Musi Acl How r , . Free Dotal ts . . . 
Hilltop w*PDr. P;Q. 0“k Tehachapl, 

Cahfo mli BS56 1 

t17S. M WEEKLY Cerrectine Pupils' Lessons! 5am- 
plta, 31,00! Cas tN's. 507-LPTIfth. NVC 1DD1J 



HOW TO MANE MONEY THROUGH CLASSIFIED AD- 
VERTISING. Booklet shews you how to start your own 
bus mess Hilh Classified Advening ONLY *1 ,bq fOR 
I0DKLIT — (SJ.OO cDimoni ralundalHe with first 
order;. H.E. RAPPEL, PM. DEPT. P. 224 WEST 57 TH 
IT.. HEW Y Ufl K NY mid 



LAMIHATE PROFIT UGLY — Cards. Luggage Tags. 
Badges. Don CG-rpprAlion, Bhu 276, Crenbury, Hew 
Jersey D 611 2 



FREE Profit Guide, Humewnrh OpperluFiilies, 2S0 
Handiipg. harsh we si Apt. ID3-7D5 Kingsway, 
Thunde' Bay. Dnlarld PTC 203 



"OPPORTUNITY GUIDE. 1 ' TDD items. 3 3. DO. Kent. 
Box LD52-AI, 5tephenvf lie, TX 7640 1. 



HOW TO 90Y — HOW 10 £ EH RIAL ES- 

TATE — inside Know-How el an Expert! I wu book- 

igti Packed with Mints. Ucliriiiues, Foimj 

Written by Broker. Builder MONET BACK 

GUARANTEE! 13,00 eich .... bflth 55-DO . . . . 
tei Beil Publish lug Company. Sox 536, Octkh 
Springs, MS 395(4 

IE Li INC HHAfP SHOES II EAST- Hlfthttl C*HV 
eomtmin-gni IhimedliUJy. Enjoy a steady income 

With setisfiod repeat customart. Yq ill gwn ficiurs, Ng 

irwO^tmenl. Free latei hit. Knapp Shoos, ho 12 Knapp 
Centre. Brecklen, Mass. G24(U, 

HUE Bio MW4V TtMRiU ll fHOUfl KftHlt wMl 
oflly High School EdifcatiDO J3. Taro, 207 Kndllwuad, 
Jamestown. NC 27282 

MONEY Making t^pooitunltiei! Moncy-MAkers News- 
lelter Sl.Sd. POB Fiji kr tan, GA 31537 

SILVER *5-00 DUNCE. s*rtd Stamp far Dttlllt; 
Cteta, saw 6rtr r t $t., DJejg, CA, aailD 

SELL IHFDHMITtDN IY MAIL . . . BOOKLET SHOWS 
"WW! ST{R-BY-STiPJ I3.M, Bel Enlerpr«$«, Boh 
102, Fhillman, Michigan 4945a 

“how to travel, al L CU EXPENSE*! Hm» 

SlonbarE, 1431 South Willson, Bfueman, Montana 
SS715 

~ HELF NtOOUCE FORK And Mike Money Doing it. 
Free Dsliilad Brochure, Lorenza Jewell, Box JK. 

Jamaica, H,T. 1H» 

CUM For what you knpwT Hnw to Report! *1,40- 
Artabdi, 153 N*gen, ft. THUMndl, H.r. 14120 

NATIONAL Comneny Needs Ldcal Fart I nru ttorhers 
lor Plate Work. Age pr ptperJence No Bjirrter, *6.89 
Hourly, Wprg your Own Hours. Guaranteed, Frfrc 

Ekelewl. Goniolidited, Box 17403, No, Bread: 5ta„ 
Tinas 78217 

I9IU00 Weekly! Hone Prlii ram! Dolores, 104 
East Third, Salem. Missouri B5660 

WIN MOHEY — Hoist RlcirtA . . Pdktr , , 21 ] . 
Send 25( for gi tilde — Chi Pub deal Ions. Sui 
23332, tm torn, CA B51S3 

MNimJlMtl Win HAW Fast With NEW Method. 
Elty, No Slddyidg, Prafltable. tTQ.Of) Veleran Man, 
373 Franktln #a04/Y-26 r Chlcegq 60646 

IK BIT NEWSPAPER CLIPPINGS of Wedding An- 
nouncements lor *1,00 each, Instructions *1.00. 
Clipping Bfti Wl-PM. GaUsYtlla, Texas 7 6821. 

BEAT tHFLATrON - Earn 5 IDO dally, easily. Travel 
or work el hunt ■ ¥&u‘re thf oesi!' Kdlftll, 0oi 
1645, Hfw Port Richey, FL 33SS2. 

SUDCtSS BOORS RENTED!! Inexpensive! Dppprtun*- 
tlES. WholESile Gilts! Gee'A, 259 N. LivihErtoh, 
Llvlhg$tao, NJ 47039 

•us profit, MikB wind Ctilmai, Five dmiIs. 
Wind Chimes. P.O. 8 m 9964, Hanihan, South 
Carolina 29410 _ 

sterrt profits Turoueh spare lime photo busi- 
ness. 1 2 ■ Spedrum, 16 Sunny Breu Place, d'crxviSiE 
New York 10708 

GAMBLERS! INCREASE WtKNMlt PEffCiHTABES! 

H«r;es — Las Vegas LEARN PRO'S SECRETS! JuiRph 

Liwrance, Ba x TP42. Ctatjworfti, :A_913JL 

SECRET OF Easy MONEY. Booklet exp la in i ihe 
tricks dI successful Blackjack, When, Where, end 
How ta reduce adds agamsl you. Money drier 
reteived for *11 In May will Include Free bro- 
chure. (How td Win Mijney al the Racetrack) 
AMDCG, 2610 Garfield Street, San Malta. Calll. 
174-403 

MAKE BIG H0Ntt SellNlft Quality Mdrchandise. 
6096 Prrsfii. Incredible OppDrtunilY. free Brochure. 
SAD Specialty Products, PM-5 Bsj: 785, Part 

Waiblnstdn. M.Y, ]|D5Q 

55 WAYS TO MAKE MONET WITH YOUR PICK UP. 

Sind S4.M la. Ppfl-P.UT'IS, Box 546, Wayvatj MN 
5 M 91 



RABBITS — CHINCHILLAS — 
FUR BEARING ANIMALS 



RAISE AAR BITS SUCCESSFULLY SB Pace BcnVIul 
Tel^s Hnw 50f Amn ritsn Rabbit Assrt , Hi. P.Q. 
Box 426 , Bloomlngtcrs, lllirtnii 61701 

AMAENB" Prsfiri 1 S. 1 Q,OL >0 Yearly - Raiiliil - Rabbits 
fin Wggl end brCeuins. Details— Si. OD. American 
Angora. Masra ]?, Montana 5953a 

*30041000 Mbnlh Plan raising Rabbits lor us. 
Free details While 'si Rabbitry, PM . Hudson, Cun 
44236. 



EARTHWORMS, LIVE BAIT 



FREE Literature, Profitable Business Raising Fish- 
wflim*. Crickets, We Kith you hgw to R*iJe »rnl 
Sell, Wrile Today, flamsty Fishworms, 3620 Alpine 
Drive. Kn ax vi lie Iff 3792(3 

FREE UKralurt PrtirtlblR Bllliilti Klitini Flsb- 
wdims. Crickets. We Teach yuu how to Raise and 
Sell. Write today. Darter Fish worms, Plains, Georgia 
31780. 

REDWORMS Qedruii 5, ODD 122 DO; 2D DDl'-Jb. r :<i 
including postage Raisine instnuc^ions. firajor. Worm 
rarms, P,0. box ^ 185PM. W*cu, TekiJ 76705 



POULTRY & GAME BIRDS 



Quail And equipment catalog Also booftirt ‘ How 
to Produce and Sell Quail Year Around' 1 . 5end 25C 
tdi QQF Mfg,, P.O. 1552, 0 5P t. 16S2-L, 

Savannah, Gj 3I4D2 



8lt FREE CATALBC, s|l about Rrowini birds at 
home, incubators, leedeis. hatching ms WnIc^ 
Marsh Farms, ] .1272 -A firookhunt, Darden GrOvt, CA 
9043 

■I PtCtun C*Jnr CalafOR |1A>. "EVfnBJfli— 
Y(hi ham - ti! H *wans, Pucncks. Bantamt, Pigeons, 
hdbby tuppiiet. SEromherfi Pet*. uoiiBUitd, Pine 
River S9, Mliunscla S6474 



OF INTEREST TO ALL 



INSTANT HOSPITALIZATION. Broad BenefiES, Low 
Cost. For those between ia-ba, Stevens, 18* North 
waiih. Chicago-, titiren gdbdl 

■ WAY1 to Put JAovrt* In Tour Pocket! *3 Gu*f- 
anleed. 3, ft D'Bnen, BOS Tharp, #22 1-J, 

ArDwtw t, n 76010 

WIN More Cons! slant ly. Poker, Bingo., Swseps takes! 
Additiunal fnlcuneiian Free. TifflberhiH Cdmnany, Sox 
51 -M, East Aurora, New Tart 14052 

HOTTEST HEW COLLECTIBLE - RARE GHHI Details 
Free! tayler's, 313PM Martin, indien Hsrbor Beach. 
Florida 32437 

SAVE Hundreds Buying at "Manufacturers Gust. " 
*3-45. Box 4277. San Leandro. Ca. 94579 

VIRTUALLY PICHPROBT, Y»r3d r S Me St PRIVATE 
MAGNETIC PADLOCK. SA5E. Pickpreol. ISbk 214A. ?LD 
I'.miln St,. Bbitufi. UUltthLiaelt! D2110 

DIE Witti DICNITT — Retain Command cT Your 
Body. Restrict. Machine, Use forms, *7.95. Lirorms, 
Bu 1347, Canter. Taxis 75533 

StT EVfH wtlhemt ’iftiift( _ tiuglit 1 " fret dctsiisi 
Wordwlse, Dept PM-I. Urn 27. irmgruiale. taw fork 
11553. 

' FQOTRALL Hours df I*nt*t14c tun. played with a 
deck of cents. J2.0D. FontbilJ, Bos #64, 
Hnnongahela. Pa, 15063. 

MEAT Aid POTATO Lovers — 83 Recipes To St retell 
Your HONEY. *3.96, Holt. P.D. Box 2Q&3. Sorting! Dn, 
North cero II na 272IS 

PREVENT Dininroun Flreplnce Flnetl! Free Dt- 
t HH — (Ik Emporia, Kansas flGadL 

JHREItt DWtil PedufAeter *15.68. Smith, Be* 
153-ft, Andover, N.J. 0 7821 

VFRHT TD n«P IHHHlROT IT SO, Send JsT/’s For A 
No Excuse Program. To: Norman Nyman, S10-? Sfltdk- 
Box 7QD-3 2EQ. Jeisup. Maryland 2D7D4 

IT WORKS! 7ou _ c7n h **• everylhihE W iu" desir?”|jy 
lottpwinj a simple plan. NCvur be efraid ol witn|ln.g 
Ino mudi, ir really works. 5end tl/jfj for Iraforma. 
Don *3-00 lor piJn 16: it Works, P,Q Bax 263, 
fords. NJ SAWS 

■ORHDVIERS. Hflw ami where to get small Inara. 
WF.al different loans coSL, What chavges to watch 
for. *2.50 to. Mr. Ray, 12249 Crewe St., No. 
HoBywooiT, Calif. 31605 

NUClttB Maps — fidifiloT TBrEft — Fallimt Aresi 
— $3.40. SA&E. Survival, file. 4, Bok 4 72. Charlotte, 
ff.C. ZS2DB 

DETAILS Df Pattern. Send Pattern hum/ber, $3,00 
Fach f.illico, Flnx n. Sou' i Rj:;ci1, III r.Cii 610&D 

QUIT SmoUni, $ife. Fa4t. Effective. BMklel *2.00- 
Guaranteed MtEuyi, P.D, Srxx 183, MA, No. Easlun. 
M*»- OHM 

DROPPED YDUR DRAWERS LATELY? *3.00. Drawer 
Drgpper Stopper, I144A W«Slw4Ml. Las Vggas, 
Nevada 80 102 

FIE-THHOWIHC Gfeellnj! Card!' Rieder" Rtti Cream 
Pie, Hour or Cunlelti in Puss! Surprise SomednC. 
Tree Detail! Kia»ykard Bov 824, Valley Fcrge, PA 
mst 

PREVENT Y0UR CHILD FROM USING DRUGS — **. 

Phil Scherr, 25 Ennis Drive, Hatltil, New Jersey 
□ 7734 

FREE House Payments, impossible? Nc Send 
110.00 For Ea$y Living, forever Yfnirs, 111 4 
Street SuuEh East. Pipestone, Minnesota 56164 

5IRIN flashlight For EmerserKies- S5.9A -+ 
Poslaee *1.00, Men ay back Salislaclior ifolldway's 
8 Adair Court, Columbus, GA. 31906 

*AVE 50% cn fbdU^ SiieHtr, clolfuitg! 1PD proven 
rifl(hgds ft 50. Invfl. BOX 42B. RivnnSnlfl, Ceorgia 
302». 

MICRO COMPUTERS: Home/Offiee. Remrt: Aophca. 
lians. Advantages, which Sest. S2.04. CompTetii, 
Bui 34060. Bethesda, Md. 24016. 

tULLffGHTER, Aulhentic Tore Pnster, Full color 
27'xlB', Lrthugrapn, your uwu name printed with 
famous tpreadarf, Mon ay Back Guarantee. Send 
*14.50 to: Roberto f-nlicistro. 42-02 .197 Street, 
Flushing, N.Y. 113a 

SAVE *3D0 Next vacation. Details *3.ft5. H. AL 
Enterprises, P.D. Sox iDOOfl, Tampa, Florida 335 79 

100 FANTASTIC HOUSEHOLD SECRETS Everyone 
Can Use — *3.95, Writ«: SECRETS, 1310 North ]«h, 
Mt. v-moit. Washington 96773 

HDW TO MAKE MONEY THROUGH - CLASSIFIED AD- 
VERT IS INC. booklet shows you haw to start your 
own business with CUSfihed AffatrtlJtAg ONLY 
Sl-M FOR ROORLfY — it2.00 coucuh ratuudabte 
with first order) fi.E. RAPPEL, PM, OEPT. f. 224 
West sttr st. r hew vorr, ny i mio 
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OF INTEREST TO WOMEN 



STUDIO Horn* Kftktint MlChilH* Are ,i profilable 
Hobby, Credit ,i va 1 1 ,: bl 1: Send $1 for information lc: 
5 tUdie, Bdr PM 48 B 17 , Seattle, WA 98146 . 

"HOW TO BECOME THE 'HEW If CUT - EASY AS ABC 

bnaktat. {4,95, Matt-Mu ir Pu-b Nc-iTi-uns , Bo* 1276PM. 
titofldidi, CA 9 T& 75 . 

FORTY Thirty Mimle CiJLR roles $3.DD. 
Bartlett- PM. P.O, 6 m 6756 Asheville, INC 28614 



GOVERNMENT SURPLUS 



HEPS, Trucks, from { 52 . iQ . , . Boats, Airplanes, 
AuEnmiUiiJes. Motorcycles, Typewriters, THls, Cloth- 
ing, Sports, CinwAi F^otoiraitfi 10, ElKtfWLiC 
Equipment . . . 3 O 0 .OQG Amailrfc Bargains 4 ireut 
From Government Nationwide , , , law as 2 ( an 
So liars! Surplus CsLelBi; and Sales Dnccla-y {2 0 l> 
[refundable). Surplus, Bar 954 -PPM, MgsVp^an, 
Mitnigin 4 W 3 

"GOVERNMENT SURPLUS DIRECT-DRY!" , . . Buy 
5 DD.QQQ items including JbtpsJ . . . law as if an 
dollar! Most complete information jvailyA le — 
{ 2.06 teuAianletdi SURPLUS DISPOSAL, Bu 19107 - 
AE, YfJUHIKfitUH. DC 2 MUG. 

SQylUNMEnT LANDS FROM ST.H ACRE Hplh k- 
Siles, Farming, vacatiomng, mvEsCmenl npportiuil- 
lies! "Government Land Buyer'a Guide' ' plus currant 
listing? — $ 2 , 00 . Surplus Lands, Bqi 19 JQ 7 - 4 F, 
Washington, EEC. 7 DO 36 , 

1 380 Surplus Army. Navy stare 64 pagH illustrated 
catalog. Send $t,M. Hovel, 3 flJ 7 North Clark, Dept 
1 - 5 . Chicago. Illinois S 0657 

IW-F-I-C-I-JU UNITED STATE S pIBECTtfly . - 
Jeeps , . $ 37 . 77 '! , . 4 DD,(W 0 Lisllnes!! . . Your 
Immediate Area!! . . UNEQUALLED!! . . S 2 .W (IN- 
CLUDES G -LANDS. C-LDTTEPIES INFU-EUHJE!^ . . 

UNCONDITIONALLY GUARAHTIIDir . . . united 

States/Great Lakes federal Surplus Depositary. 
B-S 07 PA, Marsh field, Wisconsin 54449 (COPYRIGHT 
1 Mf$ 

MOTOR CYC I ES — JEEPS — HELICOPTERS AUTD 
MOBILES . . . GOVERNMENT SURPLUS DIRECTORY-. 
MONEY BACK 6 CAR ANT EE — How, Where — $ 2.00 65 
FnJorntal tan. Department IS, Federal Building, Box 
3913 , SpriAR field , Massachusetts 01 101 

JEEPS . r Government Surplus — mew. vmere. 
Conditions (it Sale, — Complete Guide. 57 . 30 . 
Detanse Disposal Service, Department 207 , Bw 264 , 
New Holland, Pennsylvania 1755 ?. Member — 
Military vtficia Collector* Club, 

J-E-E-P-J . . . 11 CARS ... I 1 Lew as ]-?(’ on 

iUijshi" sso.wo items!! comprehensive dircctort 

tells how Where. TOUR AREA!! S 3 00 !! MONEY BACA 
GUARANTEE!! Surplus America, Department C- 5 , Bar 
2 W 30 , HacAtOb, Mijjlsslppi SHOT 

S-U-fi-P-L-l-i l-t-E-P-S — $ 19 , 34 ! — U+I 
- $13 5 D! — E 5 D.BOQ ITEMS! — - GoVERMEHf SUR- 
PLUS — MOST CUWPHH|k 5 IV 6 DtRECTORY AVAIL. 
ABLE Ttus NOW, WHERE TU DtfV — TOOfl ARE a - 
S 3 — MCNE TRACK GUARANTEE — "GOVERNMENT 
INFORMATION SERVICES," DEPARTMENT B-6, DQI 
66349 . SAN FRANCISCO, CALIFORNI A MW, 

COVER NM ENT Surplus ’ Directory $2 ^nn-r a* the 
Best, eicepl TOO RECEIVE WITHIN SEVEN OATS 0 « 
MONET RACK! Try till Smhiita Boohs, Dept. B. 
Itel Ul 2 , Bur 099 . Rustburg, VirfioF* 245 M 

DltCDIHT Catalog — V-et-nam Bools, Canteens* 
viet-nim Jackets, Knives, Jungle Mils, Packs, Hel- 
mets, 6-Rattan *. Bend $1.00 FTelundebta. Dixie 
Military SojrpFus Box B 149 -PM, Nashville. Tennessee 
37207 

J E E P-S . 1 tia.se 1 . . 675,000 lie-ms! Buy 
In Tour Af-fia’ How 1 Where! — "‘Mu nSyti j.r k 
6 -ii- A- k-A -H-T- E t - 0 I 960 Goyernmant S-U-R-P-L-U S 
Directory" — Including: ""Buy G-LAHDS," — ■ "C-OII/ 
C-Oas l-Q-T-T-E.R-t-E-f, 1 " — J 2 .DO. GSUHPLIB, Box 
2 U 09 -E, Syracuse, New Yarh 13226 

JEEPS 152 . 40 . Airplanes ( 75 . 01 . Typewriters $ 6,7 D, 
Boa's $ 7 . 50 , direct from government Directory and 
SurjHiia CalalpK $ 1,00 (relnndablal Midwest Surplus, 

BCX 40 1 -pm. Dayton. Ohio 454U1 

FREE!!! Bl RECTORY letarffiatiefl, Krtpofteri' Lilt- 
JngE. SAMPLES, Errelpse St ampnd-Add reitcd tL-O-N-C) 
Envelope. Lenner5 n -337D, b r cah!yn. New rort! 11224 



LOANS BY MAIL 



EMtPHOW EDOM HUME. Any amaunl. any purpose, 
wttliln 3 D flay*. CuntMlIttue R*teft. AIm l yog can 
earn unlimiU'd income as hit Money Acent. No 
experience — own hours. Natlunal Company 1e assist 
every way possibte, No dmnm it h&r Free Details, 
Financial, Dppt. 10 -C-S. 1345 Reteivalr Avenue, 

Creniton, R.l. 02920 



MONEY AVAILABLE! 500 camp: El e sources, r-a- 
Tlonwide. Any tnvuijnl, Send $ 4,00 54 SF. Joint 

Venture, Box 1206, Crmtbcnt. rtc 27466 

BOM BIN $25,000 '^wtmirtvt, M Any Pur past, K««p 
■npehniLrly! Write: Success Research, Bax 267 S 3 'AR, 
Indianapoll), Indiana 46220 . 

ntt Balflili M Haw hr Borrow up 1 u $ 10,460 
entirely by Mail. Write: Ruslal Financial Service!, 
inr„ Dept 1382 ,' B 14 Platce SI., P.Q. Bci 268 , Siduk 
C ity, tawi 51102 . 

292 POPULAR MECHANICS 



CASK leans and OulriB.tit Granli to IndiurduaK 
relitsed El &e wharf, Np Collateral, Cu-tifiners, inler- 
uiiwV 93 % Accept Ed Assaciales, Bdk 39 -A 4 , 
Brodhfm, NT 11235 

BURROW $ 125,000 I nter*lt.Ftee! Repay Anytime. 
Everycine eligible frae Reporli Executive P.M 5, Bax 
996, Dundee, Florida 33638 

THE ARABS HAW MFLUOHS Id Load. IftvHL Bull- 
ness, (rvestment Purpeiei. 525 , MO $I 6 r OUD.DlXi 
mu die, iNbt Iranian) Fi-ft DttarF?. ARAB Venture v 
PM, 935 Main, Vidor, TIL 77662 



PERSONAL 



IE ALIVE AT LAST! Tap yaur True patenlial . . 

Far increased mmdpawer. caster rel aiaticn. Rap id 
resulls aisgrsd. Free Dflohlel. UFe Dynarmci, 412 
$- Lytm 5 t,, Depj. SAF. Sa nt a A« i. C A 92701 - 

N(H h mall yuur iNIr'J heart! Online i. 
[auchinE. 53 . 6 i>. Kent. Bax JU 52 -H, Steiihenville, 
TJC 7640 1 . 

COLLEGE OEGJIfCS BY MAIL. RtfrtMftid Unrarst 
ties eflltr lull- Accredited Bacbelerj, MiSlerjk, 
PH.D's . . , Free revealing details, cpgitsetinc. Box 
317 -MP-S, TuU ln, CaUfnrHia 9268 U. 

TOTAL Mind Power ((few to hh the oner vi% or 
ypLi mind). $ 1 . 00 '. Total Mind Pnwer Irslilule ^ 21 , 

Lartqpur, ciHrmm him 

COLLEGE Diplomas Wilhou! Classes. ALtredited 
Decrees by Mail. Free [triads. DAOS. Bax $ 2426 . 
Sealtk, wa sai 33 

HOW To prepinn j fultaril SAVE: Mabry, lime, 
emnTHms, M»i| $ 3,95 now Id; Pearwn, Box 6099 , 
Santa Barbara. Cal. $HU 

FINANCE YOUR DREAMS wild Cpyernmenl and 
Fpumlalion Grants. Fuc dHtailJ. Teu-PM 5 , 432 PCH, 
Hermusa Beach, Calirprnia 60254 . 

CONFIDENT I ILL Chicajio Mailrne Address; Business. 
Personal. Since 1 W 4 ! MJr( Center. 3 ? 3 M Frandlin, 
Chicajja 60666 

giant posters. (Hath and whltt or otor, Ritd* 
from your pictures . 41 so, photo Stamps and en- 
largements. Photomatic, 4149 5|ti Avenue So., 
Minneapolis. Minnesota 55446 

CDMF 1 ITTR jiJrCrtritiriy Analysis Send Hall 
Pa£f, S 4 . 9 E-. Udell Hunt. Rabievelt, UUH R 4 Dt* 

"»| 1 R UENTI 5 T, I Jtivl Wanl To Say . .". Unique 
haoklel el appmpnata messanes you want conveyed 
while ypur mauta i$ pficupied. J 3 . 95 . Mari-Meif 
Pu'jiicatiolts. Bos 1 2 76 PM, Escondido. CA 6202 S, 

TRADE tour Clean Neckties, Good Condilian Inr 
Mine. Santa WHIR — $ 7.60 each, uriei, Rule 4 , 
Bor 472 , Charlotte. NX. 2 B 2 M_ _ 

Ffili Little Red Bible d Seletteu Verses, stamped 
Fn-mlppp Requested. Liif, Ki.ii 22 ( 4 , Joplin, MQ 
64601 ' 

HASHVILIE/ConiidinliaF malline address Business, 
pcr^nai. Mailwey, Bex 24946 BA 5 . Nashville, fn. 
3720 ? 

iJMrVfflSITT DEGREES BV MAIL ... OUR SPECIAL- 
TY. FREE Iteveillne details. Success, Box 131 51 - 15 . 
Culumbu*. Ohio 4 k 1 $. 

PSDR!A$I 5 SUFFERERS: DI$CDUHABEP; ~Wrilt "tar 
Free i miHi rtanl Information that is PelpInR thou- 
sands. Fixator, Box 29777 PM, Parma. -Ohio 44129 . 

BIBLE Questions answered, Stamped envelope, 
Bylon, 17167 Rentier, Detroit . MinlilEan. 4 R 2 I 9 

Hill. Modern Transplant — Replacement Tech- 
niques Analyzed. Fur CfrifidniTija, Assuring infor- 
mation. It'S MHIR TODAY, P.D. BOX B 74 , DaK Harlwr, 
Wasii melon 9 B 777 



REMAILING SERVICE 



PACIFIC Nprthwesl Address. Discreet HemaFllne 
Seryice. Write; Jobal, Box 546 , WDadlnuille-, Wa 

9*071 

FLORIDA A EMAILS Ketetvlai-Fiyrwjrcbre. Allen. 
6325 Aullan Drive. Jackunvllle. Flunda 322 J 0 
CHARLOTTE Hemal Is. Confidential, Stamped Singles 

KK TLM. B« Z 203 B 3 , Charmtte, NX. 2 KH 

CONFIDENTIAL MAIL and PHGHE Calls Rac-eHyad and 
Forwarded Da<!y Box 337 PM. CUymont. Dt 197 D 3 

INDY n'emijlt - £tintp-sd StojUt S 0 < K|S. Bus 
1908 $, Indianapolis, Indiana 4621 B 

REMAlL INC DIRECTDST $ 4 .DD. INTERNATIONAL 
PCMd.ll FQRWKHUING A 3 S 0 GIATF 6 N, BOX 153 GM, 
HILD, HAWAII HT 30 

DISCREET Remiillw, FErSDHAL and Business. 
Stamped sinElpy 509 CpmmFor. ipx 709 MAItpon. 
Illinois 61938 

CONFIDENTIAL TEJUU ADDRESS, UNLIMITED PDl- 
5 1 Bl LIT I (S, ILEHAHDIR, 1 DX 17 ** 7 , $AH ANTON 10 , 
TEXAS 7*217 

YOUR me 1 1 HHelved-FUrpyarded-CunGdenUaF. DAL. 
Mail service, v.o. Box 96 , StKiUirlew Station . 
Bmfibamton. NY 1 J 903 

ENVELOPES N eVd V«jr City Stamp" — Rallabilitv' 
Essential. Infurmatlon $ 1 . 00 . RS Enterprises, FOB 

122 , Cedir_FAlfc* L tawa 5 K 13 

FREE F ' Remailer* tilling INe* A£«n|| Wanted): 

Box 471 PM, Auxnla. Texas^ 655 l. 



MISCELLANEOUS 



TO LIST ygur Home In new National Tourist 
MwttJ Directory ■ urban and rurnl - srr;! $ 5,95 ta: 
AmarJcn Meet America. Bax 1203 , CuyahoEa TalJi, 
Ohio 44223 



»$ LEI Git Bells — 7 Font Leather SI rap $74 95 
Refundable. ""Belli", Bau I 06 P, BayfieU, Wl 54814 

MtOIt ID. Seated in pliilit. AN states, prmr 
inces. 24 hours GUARANTEED, Send $5 OQ |?,$S DOS. 
photo, narris, vddtess heisht. weienl, barf, eyes, 
birtHdete. CARDINAL. Box 57 D 0 XH 235 . Jacksonville. 
Florida 33 ^ 07 . 

ORNAMENTAL Iron Desiens. B«ok cF 16 UD Beatill. 
lul. Practical DnsiEAs tar A 4 iliAEi> CrHumns, elc. 
Free liters lure. Cunningham, 35 B 1 $ugth 3 Jflp Well, 
Bax ZfflNH. Sstt Lake City, Utah WJp 

IDENTIFICATION Card Catatae, free. «rpcam. 303 
Mini, fieri taw, Celllarnla 92311 

KfisiPUVERS: Yau can beat Ibe races,. Consistent, 
easy method tlut woMksi Only $ 30 . 00 . W. White, 1047 

Hoiemont, Chleaio, JL 6 DB 60 

historical Copy df nixdjts resignation 

SPEECH! Mail $ 7 , 00 . Dnan Oavis, 8 ax 104 r Mgrtkell u, 
Ms. 39654 . 

SOUVENIR BtCMURHtAl Autdmj*IH TU. FMft 
Df Liberty Bell $2 00 . Hath $ 3.50 f’Pti. HatWi 10 
Sprini. Clue kfi an mhi. *¥., 2 m 201 

ORIGINAL Hand PFirtW FdJTM* niCiA* Fur Wall 
Dtcdr^tirte. Details Far lit Stamp. Pfiota CreatFans, 
Bax flJlK-PMb. Portland. Oregon 9 720 B 

MNlNCtlt Ml "Type*. Specials - 20 Disc, Dr ID Bar, 
cr 2 Stick, ar 6 Assorted Magnets. $1 00 Maeaeb, 
Be i 1 G 2 JI, Randsllsleiwn, Maryland 21133 . 

TDK CAN Write ynur Own Lile History in hit t»r 
ta use bcoklel SatlsFaelion Guaranteed 5 end $ 4.95 
ta: Summilt £flt(jpris(s, P,0. Ban I70 r PrtNr, Utah 
14*0 1 

CIA AND GOVERNMENT UPS, LATEST REUnAREi. 

Over 300 . Complete eaUlosue $S .95 (relundablel. 
WALTER, 141 Lan*meadows, Wilton, Ct. 0 |A 97 

IDENTIFICATION CARDS . . . CERTIFICATE! . . . 
52 SELECTIONS. Samples ? 5 t, Dotunents, Bpx 56641 ., 
El Montt, CalilOtaJi 91731 

SAVE FOOD $$SI Elton lisily! Guaranteed r Literature 
an unique device shows flaw? Scntf 75 ( — itimpetf 
crrvflope, Save Food $$$, Revenswood fiuilduiE. Bax 
25 B 63 -A, Chicago-. Illinois EM 25 

PHOTO lOENTiriCATION CARD . . . ' Certtftcatffs 
GlTHRAHTEtorf Samples 75 C . , . fiasccp. fiox 
3451 .P- 6 U. Providence, R,l 02909 

NOW To Durruw lIDU.OOO OU And Repay Tram 
Profits. 5 &AF Mika 1 1 516 VYatthnne, BlpcunEeJd. 

N 1 07003 



W A N TE D — M ISCELLANEO US 



BUYING JAPANESE SWORDS. Our a Id $Jiishldq r 

99 - 115 A Heleconii Place, Ale*, Hawaii 967 DI. 

TRAINS: Toy Lionel American Flyer, Wrllq; 

Schumacher. 2012 " 0 " Sheet IYW. Wnhlrutan, D 0 
20007 

CdUl, Sliver, PLatlruint, Mermryr, TatlilUM vnnlW. 
Crus assaynd. free cincular. Wholesale Terminal, 
NnrwtWl, A to. 02062 . 

MODEL TRAINS: Li<mtt, etc. lop Prices. Tom 
Ryan, * 1-45 Woodhaven Biud.. Glendale, New 
Vara 11385. HZ 1 2J 946-8425 

1 DVINC Tungsten Carbide, T» Nm - FtNy'i 
Industrial Salvift, 12389 S. MinfCS, Bailie Creek, 
Ml 49017 {US) 6 / 9 - 4075 - 

BEER ftllvrrliSinK Botlta Oprneri Wxnled Bull. 

Etai LU6. Trurrtftuir CT 06611 

PAINTINGS WANTED! taveitors pay hljEtiest prices 
tar ftne oJd piimJnps. Ursula Amtaruster, 1316 Fargu, 
ChitatE*. IL 64626 . (3121 743-7644 

WANTED; Shop^mliri, Good Condition. Attechmenti. 
Paul Maser. Phone ( 705 ) 329-4838 — Collect. 

SCRAP Silver Electrical Contact*. Send Sample i™ 
my otter. R. LeizeuK. 652 Myrtle SI-. Eh/Pdetin, 
New Jersey 07203 , ( 701 } 353 - 5*49 



FOR SALE MtSC. 



DEERUft INKERS H EnnamiEil Home DriFI Beer. 
Convert Refrieerelpr With Kit Writer 1106 Slurps 
Circle, Bridge *j He. PA 15017 . 



HEARING AID'S 



HUGE SAVINGS. EHmlrala dealer mark-up*. Free 
Trial. Baltenes Wholesale. Terms arransed. 
Llayds-PMC, Racklnrd. 1 Ninels 61104 ., 

SAVE $ 5 * t(p $150 YMftV M Mttflti Frte ln-“ 
FunruJjon - Write? The Sattery Store, Box lalPAt. 
Ridfeliald. CT 06 * 7 ? 

FREE HENRIK AID EATALQ* - StVI My tit (Mil! 
Write; "Moneytavert", 9530 PMS Lanidon-, 

SepuFveda, Calitarnla 91343 . Nat said in 

California, 



TOBACCO 



SECRET} FOR PffESMOiFRS — Savt mnnft OB 
Pipes. Special Blends, Collector's Items, National 
newiletler briqt* nm turiAln*, Uurtri, pnv«le 
sales. Free intarmutian or subscribe: Ten Dollars 
yearly. PIPESmURES'S WORLD, Boa 849 . Plnatiural, 
NC 21374 

MJK{ Pipes, information: Pimn, Fnc., PSD, Bw( 
50! 1 1. Chicago. Illinois 6D859 



SCIENCE A CHEMISTRY 



VA 6 QI 1 TQRY Cbemlcils, Gleiswtre - Apparatus, 
Catafogue il.DO. Delu« SflMMflC, 934 S. J 3 Streal, 
Minilawod,. W newts I a 5422 D. 




FORMULAS, PLANS, ETC. 



70, CM MOMHtUKINfi FORMULAS ! CitALDC — 
(2.00 — REFUNDABLE! IJWA3. B M 1 93. Brqqklieid, 

m. smh 



SPECIAL SERVICES 



DON'T BUT COINS until Wnfvi reid CWnpulflfl iti 
flufflisiiuSit. pertomuncp dits aid analysis. Trial 
Subscription $5 Coin. Dept. 204. fUu ll«. Los 

mamas, hw 07&W 

INFORMATION fri Bmrthiiig. FflrguKm Research 
Special irtt. GD45 Wocdiid*. Woodaida, HA* York 
11377. 



HOW TO WAKE MONEY THROUGH CLASSIFIED AC 
VERTHINC. 9ouhtoi SltoVki rtu how to atari your 
own business with Classified AduartlSlftg. QNLY 
il.no FOR BOOKLET — f(2.w cc-jpor refumtabto 
with first ttfddr) H.E. KArPEL, PH DEPT, P, X24 
WEST S?TH ST.., NEW IfORA, NT IMIS 



BETTER HEALTH 



NOW To Relax. Get rid of tension. Simple, E HCc- 
hve Method. (2.00. Maris, Dept, 311. ip* 223-1. 
Lplumbla, SC JStJOff 

NOME Distiller*! MIN* Puretl Dflflldrii Water’ 
Pennies par Galloo. Large Saincrlon. United Vi Eoway, 
Gm 221£m. Ererrtt. WijfiinjtoJi 98203 

ACME AWRn Start hti’lipii W«r fjm flIY. 15.90,' 
M.T.S, Research. P.Q. Box 544«L, Highland Park. 
Ii. 6DG15 

JUGGLING F^r Beginners quick and Easy Malflod. 
Send (2.00 In; fi&O, 90S 7th JHvO... »0, Garner, 
HC 275S. 

HOW To Relax without pills! And h'eip you live 
health lor longer nap pier Elf el Never toft A good 
night's sleep when you wanl lit Got p let t Irlor -na- 
tion 32.00. ftationaf MfrcJiandifa, Cepl. PM. Bps 
7 TAB, Chi cago, ill, E flEBP 

THIS SERVICE CQUU SAVE TOW LIFE! . , . M 
THE LIVES OF LOVED ONES! Thousandi Ijijiirr<l Weeh- 
I* in Accidents or Hue to Health Conditional Most 
CompUtt Emergency Medical Information SerWce . , . 
When imondi Count ! Many PhyiltiMU Endorse? Cn-n- 
lidenliaF. Worldw.de! Free Inlor matloTi , Medical DnCa 
But. P .O. BO* 32*1. Qnnilii . HE 68103, 

LITE LONGER! STOP SNORING'' SEMI fJ.OO for 
book let. (I, B O H 113. tan da n, Ky < 04.71. 

HOW’ To Quit SiTtoAirwl! No Products, FREE Details 
, . . Ljl Veeaa PuHirsnert, Box 42952, Us Vegas, 
(9104 

LQRrtJ vour Prescript Lon Cost; LEMN about 
Cwerit Dnr** — S2.M, Ros-Len Enterprises 

Fnntina Cantor. Suite 1339, Tulsa, fflllallami 74145 

*wp moiuirt 

COPYRIGHTED SMOKER'S LOP?; hailrd by pmfes- 
ilonali as a malar breakthrough !□ help you Stop 
smoking ... Ho imdldirai. drugs or Badge's . . . 
Money Hack GUARANTEE, Send $3.40 \o-- Smoker’s 
Leg. 11814 Coui&ey iltrd.. Suite 123, Baton Rouge. 
Ll. 7 0816. 

PRESCRIPTION EYEGLASSES — ConlKct Lenses, 
Fret Cittfug. Sundae OpHCJl. I9P4 Jennifer, 
WapDlngdrs Falla, HY 12590. 

Hn«im~wiiir' ^.Mn this bhucuhns triMas 

rnprovexcnl For EV1RT0NE with or without grasses, 
contact I tinea. SECRETS Of HEALTH revealed in 
Uieia bonks oubiishea by The National Institute 
ol Raboundoloey and Hearth. MIRACLES 01 REBOUND 
EXERCISE 15.96 VISUAL IMPROUEMENT EXEHC-ISE 
125. REBOUND EXERCISE FOR SPECIAL PEOPLE 
IID.VD. TOtJU, HEALTH by Dr. Walker 19.35 lend 
Monty Order to: AMOCO, 2610 Garfield ^Ireet, Can 
Mateo, Calif. 94403 

LIVE LMttEll 12.00 Haporl T*Ht How. Canton 
Maria. 34 Vine Court, Long Branch, ft™ Jersey 
□7740 



ARTHRITIS SUFFERERS — Amazing PfSUlta. New 
Research By Doctors And Uniuersltlas. New Hone, 
Free Information! Arthritis Heieardi, Flos 3557, 
SOulliampton. Pennsylvania tfl%6 



WET Help. Appitwl foods, portions, manus, 
Hwklhfl, shopRing, hint* by registered nurse end 
dietitian, (and name of diet. 14.00. Diets, P.O. 
Ben 347, Bogota. New Jersey Q7SD3 



SHOULDER PAIN <tot Voir Out Of Joint? Qursllll? 
quick Relief. Ter seewd Exercise, Jl.DO, Aeromfen, 
Rat 421. Yonkers. Nsw York 107QS 



ECONOMICAL Beautiful lawn. 6 Easy (taps $1.00 
P.O. BOX (401. Saginaw, Michigan 
CROW TOUR HEAT GARDEN . . CWfV TIME. Hew 
Guide For CdnsJstenlty Great Cantons, SS.OO. 
Gardens^ BW1SPM5, Eafiievillt, P* 194QB 

STOP FDTdTIILEN TREMORS, Reduce arm pair,’ 
Increase efficient*. Ho weights, « engine adjusU 
nrtnts. Details fl.OO. ^0€A Tlchaner Hail, Auburn 
UnlMeralty, Auburn. Alabama 3&a3Q 



FLOWERS, PLANTS & 
NURSERY SUPPLIES 



LEARN Landscaping at home, teas booklet. LHelirne 
Cirttr Sobdoll, DepL A-797 h 2251 Barry Avenue. 
Los Angelas. CaUlarnla 000(4 

EROW Ginseng! JH Pdund. Hava Satdis, Rods. 
Geldenjeal. Full i normal ion. K. (to Mins, Viola, Iowa 
5235 0 

IDO HIKE TOMATOES FROM SINGLE PLANT, Sand 

$200 Ciofas, bm 749 h Ft. Waym , mjtone 46801 

EVERfiREEH TREES' FOR PENNIES!! Onw ynr 
own IriMit seed. Cample Le Inslructians, Mare Iban 
I DC leads per packet. Only si .95. Addition! 
packets $1.00 each, tfiaose from Auslrian. White 
pr sc etch pine; Whin, aiua or Honeiy spimcei 
Jtouglas Fir. K-en Franks ’s Nursery . 17(4 Penfield 
Rud, Depl, A 2. Panfteld, New York 1-4520, 

HOME HYDROPONICS UNI It Sto muJre feut 
surlica. eight feet tall , , . rndu-cr ai greentiause. 
Cbmpleie with u.imp ami IlmaTS. Catalngue $2.00. 
Plans S30.Q0. Alpha Designs, 5868 Highway 9, 
Felton, California 9S0I8. ERDW BEAUTIFUL, INSEC- 
TICIDE -FREE VEGETABLES IN HOME DR APARTHEHTI 

MIR FLOWni. Entoy yew fmritt fiowar >r- 
rungemanls all yaar Eung. Far lllustratod haalklet 
sand $3 .DO to: MART i, 3063 Valley Creek Drive. 
Celufflbui, Ohio 43223. 



HYDROPONICS 

INNOVATIVE HTDHGFDNFC5. growing plants withq>ut 
HjiJ. Semi $1.60 tor calaJug. Si 50 fur guide, pait- 
rad, HTdROPONIC GROWING STSTEMS. Dept. I’M. 
U-ax 262. Calve i Ian. H.T, 11933. 



WINEMAKING & OTHER RECIPES 

W I N E M AKERS -B E EftM ARE SS . , Ft 4a Supply ciLi- 

log.. Teail, iQuipmenl. Cont mental, euk 680IB-RM. 
InaJanapells, ind. 48253, 

EAST WINEMAKING^ Recipe and OiracUuL : yz.DQ. 
Hickory Hillj fnter prise. Box 14-PM, UmWlUe, 
IN 47441. 

delicious carrot Cake Recipe — sioo. smart, 

P.O. Box 913, Ca rtondi It, Coto mlo 81623 

BN EW MUSTERS, H&narary Brawmeinerj; Certificate 
at Homa Brewing. Beiutlfully framed. Great tilt. 
S4.95 plus 76( postage. Jac trferprlrps, 1220 
Latond St., San Pedro. Ca 90731 

AtHMfTlM Bed MAjan: 9 It*. MuHtHI & Flwn 
Hupped Malt Extract: Speclly Light, Amber, Dark. 
Prepaid $3.50. kfanty OnJer Only. Home Winery 
Supply, Dundee, JAl 4&131 

Oil Fayhtoned Cnanrt Veal Rtcipe — $1.00. 
Saiernwpods, 39090-PM Salem Drrve, Mt. Clemens, 
Michigan 48043 



MAKE BEER, Wine. Liu u curs. Free Catalog. 
Bacchanalia, BM 1PM, DfflmMUl, MA 02714 

wihemarens-beejeiiakers— f raa caiatog— Fast 

Service — Urge Selection: Hraus, Box 7B5DL, 

Independence, MiUOUrl 64053. 

Wl NEMARERS BeemaMf b FfH IlhuLriAfd cata- 
log ol tnppiics. SempicT, Box l£2?5A. Mlnnejcolrs. 
Minnesota 55412. 

COCKTAIL Ratipes, 80 DDnIu fhCladlpg currant 
Specialties from telecled Halional Raslaurants. 
(2.46. Cochlallx, Box 89E, Wmler Park, Florida 
3279q 

FREE ENCYCLOPEDIA WlnemaUng, BnrmaAljkX, 
Supplies. Equipment, Ingrwflentt, Vynei industrioi. 
BM PM-749S. Rochester. New York 14BIS 

IGE CREAM — Instructions. 14 Recipes Including 
Sfierbel. *3.00. RoUUivan, Rl. 1. Box 117B, Mjiad, 
Idaho (3262 

" CHJCMN-LOVERt! 101 deliddus. Pudget-strelchlng 
Tdcipis. |3. Pellicdre, 2016^ Sherman, Evanston, 
IL 60201 



FOR THE HOME 



SELLING yuur heme, Sand H.oo lei ^-Color- bro- 
cfiure "Betting Ready for an Coen House" to: Vicki, 
330 Second it.. Los AltoE, CA 94D22. 



GARDENING & LAWN CARE 



ORGANIC Fish Emulsion (8.75. Carden Crow fl qt 
58.75, 16 q| 314.00 ppd. Natural Barden Supply, 
M4 10 CH3. Vfita r usa, In d. 485 73 _ 

SET America 'a Finest Money-Miking Barden Mpnu- 
als. Beberlt, m . Hfttto. WV S«73 

BAUKTARD 'GARDENERS, have fun growing GFAHT 
PLANTS, Kit Contains Seeds. Indoor Start, riutiltion 
Additive, Weed less Method. Instructions and Secrets 
fry Mister Gardener Funk Genovese. Huge Halloween 
Pumpkin, Mammoth Torntto, Bigantit Sunfluwtf. 
5mall Jtxei Required. EDUCATIONAL Childrap's 
PrSjICt Grow A Monitor, 14.75 ppd. Garden Giant, 
14950 Reid. Rcniti'j. MJcb, 46065 



PIANUT PUTTER URIAH fit, fudge Topping. Da- 
jletars. 13 Marl, Box I27WM, Fscopdidp, CA §2025. 

SCANDINAVIAN T rad. t Iona 1 Recipes, Main dishes. 
Breads, Desserts. SA5I. 12.00. Orchard Hill, P.O. 
im ia4._Hegiunee, Michigan 43866 

CHEE1E-CAU Recipe, Grlglnal. Senrt U.j-J. Dlxan. 
Box 373, Cotati, GaN forma 54428 

putato 'cahot - S2.00 fur rtcip*. P.O. bod 1*4, 
Clarksburg. Maryland 1 0734 

SOvTufNN Recipe Boot 12.00. House Unlimited, 
Boa 3137. Greenville. HC 27834 
WTNE. Three Weeks] Hwi. Two. Catalog, Suppli+k. 
Jim Dandy SafdS, Bex 3D^77PM. Cincinnati, Or-c 
45230 

811 FMTUtlC PCSKRTB *2 00. Juc'i CaufebHlI. 
il«0 Boyar Roa d, Erin, PA 16611 

PEIRMAIIE8S- We'rg '5fi4daliStS, Fret CalatoA and 
Ffewiletier. Wllliam'i Brewing, 6m 461-M, Oakland, 
Calltorrri »46D4 



KAHLUA- Like Coffae Liqueur. fl.OO. P.O. Box 
7DDQ-648. Hedon d c Bf tfl. CA 9027? 

<H JT, LOUIS fFYIf" Chill DailelMA, RkIih. fl.OO. 
PhlH-ps. BOX 4BI3. St. IdUll, MD. 631«. 

RaHlUA — quick Hid East fi«.pe! fl.(KJ. L. Iordan, 
Buk 3&3B, Chico. CA. 4542 7 
TaiUiCl — 8 Qffffrtnt NEpdli — (2 -00. Bei 5DG.1, 
Carpus CNrirtl T fch 7tiB 
CREME OE MEHTHE. Kahlua. Cal Mann — Satisfac- 
lidd Guaranteed. Stud 14.00 Q. Fahlgren, P.O. BOX 
U, ffarcuiES, California 04647 



HDUT1EG8ERS' MAHUAi - Hiiw fra buiMl l:i:mr 
stills, miitos Tash. makes beurber, rum, gin, liqueurs. 
3D pages, 2Q formula*, 5 diagrams, 4 efiarts, plus 
fermentation, safety factors. Federal La*, and" more. 
Send f5.95 to: Manual 37, f.O. Bpk 28261. Wash- 
Jngton . D,C. a»te. 

Wl NEMAN IHG/MItMAK IHC Supplies, Equipment. 
Free Catalog Wine Hobby, P.O. Sox G-lito 
greenwood, ma uibsq. 

i N ftR national - WiNEf ! bEers ! chaMpaghes 

PUNCHES I Unique ''CiOe” FTeeipes. Eifiling booklet 
- only 13.98. 1. Marion, 26 KMUr Slrert, Woburr, 
Mass, 01S0L 

M0DH1HINE MAKING MANUAL, plus Ceschel Culde. 
Special. 12.00 Bdunnet, 5133 Falrhiir, Philadelphia, 

PS. L912D. _ 

FIVE Duelling Ffamliurgei Enlrees 12.00. Bokay 
Fnlerprlses, Drpt. B, 10562 Pagt Blvd,, St. LOUiS, 
Mo. 63132 

ITALIAN RECIPES! Malaunl LlttgflA w4 SMghtltl 
Supra. Delectable dishes you'll serve proudly. Send 

12.00 to: VsvHar, @37 We*| Ninth. Havre, Mantaita, 

59601 _ 

WIHEMAKIHE Using Finxen Grape luice. Recipe and 
r-lethnil 12 OO. B. Khotfas, 130- 32 1S7 Si., la^aica. 
N,Y. 11433 

BEER LQVER5 — Brew you» own. Deliclotj! |ncn- 
penslval f'rn- Calatog, Beer Bear, Bex 26G93M, 
Lansmg, Michigan 4SWH1 

HARO CIDER — Easy Method — 12 Guirantond 
ValfesKey's, 3010 5inta Monica Blvd.. #248, Santa 
Monica, Calitoritia 5W4U4 

IK 1 1 PE COLLFCTGRS — Twenty Old Fasto.prnd 
Favorites: 13. 50 — TREASURES, Box | &D. fyrpcuse. 
H.V, 13201 ' 

UHI8UE Coffee Liqueur Recipe. SO i- Preof. Inei- 
pensive. Not A vodka Radpe. — ll.DO. — Mir 
DdiignS, Bo i 74, Windham. N.H. G30I7 

hard cider or WiM from Froien Juice, Recipe 1Z, 
J. St Hi. 18 Bailey Cm., Scarborough, Bnlarto MIG 

BARTEND IN t Made* EJ~ Uar or _ Kcmi uie" 
Recipe*, tips — 15- TAX Inq.. Son 923. Kp. Platte, 

HE 091 Cl 

"DREW VOIR m COLA" Simple, Fast, and 
WE Mwey. send H.9B tp; CFIIC Enterprises. 
P.C. Boa 30 54, Galveston, Tout 77550 

EXOTIC Rrandy Alexander Recipe. 11.0-3 WMB, 
BOX 5272, Saltfrn City. CA 92275 
RAHLUA LIQUEUR Great Recipe. Make Jt Your- 
self. 12 00. Kahlua, S99 Glearwwid Rd., Copley, 
CMila 44321 

SHOD-Ely Pip and Sugar less CpoAla Recipes 

13.00 S45E. RKipH, P.D. DOk 552, 5laU College, 
PA. 16801 

FABULOUS FgurttTGeimFttlHl ItaUin SAIKt. SI t». 
SASE. Recipes, Box 3577, Lmtana, Flurfda 33462 

FANTASTIC WINE, Fun tp Make. GUARANTIED RE- 
SULTS. Detain SZ.DQ Wllirams Group. f40 
Thumtorbird, Suite F, Et P«U, Tens 79912 

TWILVi Csptfy flothpes. Cooked In family lor tour 
generations 12.00. Candy, P.O. Box 347, Bogota, 
Htw Jersey D7M3 

8EER,1irHEMAHIND-EA5DH0L Supplies. 18 Imparled 
Malts Free Catalog. Wine ft Brew Hobby, P.O, 8frk 
1866. Allentown, Pa, l0tO5 



BURGLAR ALARMS A 
HOME PROTECTION 



EHJOT SEUINITT Wild BuPElar Alarm Perils for 
Gar and Hone. 13.H1. R Addobatl, 3S56 Cresta Way, 
Sacramento, CA 95625 

DELUXE CHAIN BURGLAR Alarm fpr Doors/Windows. 
Ear Ptoncrng Alarm. Simple Installation. 114,95. 
Rockwall Whuletale CktrlbutDri, 000 1 Mlllwaod 
Drive, RawHtl, TlXU 7508B 

HOME B JRGULft ALARM SYSTEM — (Id it yfijrself, 
economical and eaay; PtonS 13 50 Perrtfrertoh 
Enterprises, Bpx 6038, Rena. Nevada 896 13 



1TDR BURGLARS!!] Prpf visional alarm decal*. 
Sampler Adams, Dux 1367. Brueman, Montana 59716 

PROTECT TOUfttELF AGAINST CRIME, Report reveals 
latest techniques.. Free Details, Helplol PuhflahErs. 
BOX 556, Pintllai park, Florida 33565 

POLICE DIALER 129.95. Free Catalog. 3 ASCII. 54-15 
St. JMin, Kansas City. RAP. 64123 

FINEST Fqilpnnt! Snil Catalog, Dnl, 50G, NR- 
fundaUle! JULS LBfrD Dxmoor Raid, Bl rnmngtiam, AL 
352<f9 
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I like men who like money — who know how 
to get it, enjoy it. I'm betting you're one of 
them, and I'd like to give you a subscrip- 
tion to a magazine that's SINFULLY enriching. 

it's called American Business. All you have 
to do is return the coupon below, stating that 
you like money, along with o dollar bill 
That's right, I'm going to send you a full 
year's subscription to one of America's most 
enriching, authoritative, clairvoyant, LIVELY, 
wealth-augmenting, sought-after financial 
journals, for just a solitary buck- one 
smacker, greenback, eight-bit, simoleon, 
George, frogskin, lettuce leaf, shinplaster. 

In case you're unfamiliar with American 
Business, read the detailed description below. 
Then — immediately — rush the coupon back 
to me, stating that you're interested in money 
and enclosing a mere dollar bill. 

Send it to my personal attention. My name 
is Chantol Chancellery Hurry, Don't keep me 
waiting. C'mon now, be a darling, 

v, |MUS| CHAMTAL CHAMCIUKI 



HIRE IS A DETAILED DESCRIPTION OF MY MAGAZINE: 



A merican Bonne** is one of 
the notion's most highly 
rtfggi^ed, Ov<dly rood, enrtchmg 
period icoli. U r t in the same clou 
oS The Wall SI. Journal. Forbes, 
Barran'i and Slilinau Week 

but is growing much fast. 
Thaw any or Them 

Each man Hi hundreds at thou- 
iorvcK of America's shrewdest, 
most successful investors, **ecu 
Hybi, entrepreneur! onfl prol»i- 
iionali bag, borrow and sleql 
copies, to avail thp-rmerSves af rls 
Oracular investment intelligence 
Amjhfirdfl hviiriim Specialises 
in INVESTMENT NEWS SCOOPS. It 
iccurs ihe globe far sign* gl in- 
cipient bunrimTi trends, newly 
Siruck bcmanjOs. and chances 
make a bundle, 

Get an eyeful af the kinds of 
high -m lereil, Midas- touch aril- 
cl«i American Business prints: 



Wflii t Hffelni In let I tittle 
th 4 te Itecki: letml In reel men 1 
Ford Pine Hope* on frnephlle Cir 
Vg Mil In B^AfvpKlee 
'Junk' bnA Hot 3m frothy 
Tty MUtw Olewtul pv*r lal*» 
V l l w le p e Metlt-ef-Mcrvth Ctuht 

falling Beal blit* l« Ftnt|A*n 
MM Dnfi j—fci a# Tti Rwken 



Munklpeli far the m*m*i 
T ropktM In t l^uttitT 
Salat of Law Tti Clgi Uphikf Up 
farmland; fertile tnietrmtnf 
HIM Retlrtmtnl ie HellrtdT 
Profit Inp from Intide? Trwdai 
hecltf A Oamfcle Ctaam Up 
Dhtnwndi; All The recent 
htlnf «1 full Throttle 
Tat Hwqnii A Qlabtl Quid* 
MtHnum: et OotdT 

CpIlniUbJti with OihL PoltnTlal 
Mow to Open • twite Atccuni 
■anCi: ItHtr than Ktockc? 

Tha Nevada Lend Riith 
taftnltui llll.hltylng Pleyt 
ftrrltr Drannl^f in Prefit i 
CCMppaf Mehet Hen** 

HI Toft Orawlh Heck* 

Where 1o Retire on Smell Income 
ItHii tatter Rakes It In 
K'i Have Mot Lee! Their lleetn 
Tebecce Puffed at Protein 
Cendomonla' fw*ppi tlitei 
Video i epee: Lett Word In Hill* 
■lack 4 Decker In the Chip* 
huf|lng Into Cable TV Potential 



I n jharr, American Business 
„iiq fqsF-c I kiting financial 
Ceiger courier ihoi puls you onla 
rtvnry source of patenFrol weallh. 
It gives you o reading on every 
tnveifrrteni pJoy, business oppor. 

(unity,. end financial go mbit 

(hql's HOT 

Wind you, Amen-cpn Buvnen 
it no-1 ah iQv«Fmeht advisory 
service and dees not purport io 
bo one, «l it a |Qurnalii1ic entetr- 
pnse |r* tola purpose Is. To pro- 
vide you wnh ihe fads you need 
to moke yOur Own bun Pen and 
irtvesrment dec mo at Bui m ihat 



il it POSITIVELY UNCANNY 
The price of 0 one-year Sub- 
scription normally it SI O' 00 Sul, 
incredibly, if you acl immediate- 
ly. you can g a* a subscription for 
ONLY 3 l Thu m almost FREE I 
All you natd do it fill out Ihe 
coupon below, pop it imo an 
envelope With a dollar bill, ond 
mail il Ip American Busmens. 

1 775 Broadway, New York. New 
York 100*9 

Thu ffHer may be withdrawn 
withoui notice. so HuRRYi No 
erne who appreciates (he value 
of money will pats (hit up 



r 
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(MISS) CH ANTAL CHANCEL IER. C/O AMERICAN BUSINESS 
I77S flflOAOWAY, NEW YORK. NEW YORK 10019 

DEAR CHAN1AL; Sure, I Like money, and I'd like to learn 
how to moke more I enc lose payment for □ Subic * iptien to 
shrewd, enriching American Bunnett monthly oi fallow* 
ItHO 04; 

□ SI for ana year. 

□ « for • FOUR-YEAR Bubecrlptlon. Repeat: Thlt eub- 
crlptlan loft* — amailngtyl — POUR WHOLE YEARS, 
mi TWICE Af RIO A RATIO AIN 1 1 



n 

i 
i 










bw 



ton 



^ Ur 



^"1 



,l.L mg.rucolme. LIGHTS: 14 mg, lar 
mg. noiine, av. per mgarecte. fTC Report DEC. '79. 



That Ciqarenn Sn’Dkmg Is Dangerous to Tour Health 
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- 1379 * J Roy n*l TcfcAtto Co 









Some things just naturally go together. 




Seagram's V ( ). 

Hie symbol of imported luxury. Bottled in Canada. 

Kujoy our quality in moderation. 

< kimidimi whimky. A hlcmlitft'uinuluN finewl wlmkicv 6 yenrs old. Nfr,H IVuof, Si-ngnon I iisiiJkrs < jj, + N..YXL 



